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HEARING ON THE PROPOSAL BY THE MINISTRY OF NATURAL 
RESOURCES FOR A CLASS ENVIRONMENTAL ASSESSMENT FOR 
TIMBER MANAGEMENT ON CROWN LANDS IN ONTARIO 


IN THE MATTER of the Environmental 
Assessment Act, R.S.O. 1980, c.140; 


- and - 


IN THE MATTER of the Class Environmental 
Assessment for Timber Management on Crown 
Lands in Ontario; 


- and - 


IN THE MATTER OF a Notice by the 
Honourable Jim Bradley, Minister of the 
Environment, requiring the Environmental 
Assessment Board to hold a hearing with 
respect to a Class Environmental 
Assessment (No. NR-AA-30) of an 
undertaking by the Ministry of Natural 
Resources for the activity of timber 
management on Crown Lands in Ontario. 


Hearing held at the offices of the Ontario 
Highway Transport Commission, Britannica 
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-—-Uponm;commencingvat’8:30ja.m. 

MADAM CHAIR: Good morning. 

MR. CASSIDY: Good morning. 

MADAM CHAIR: Please be seated. 

Good morning, Mr. Cassidy. 

MR SeCASSIDY: 1 FGoodemornanges “1s amenot 
Eleanor Cronk but I am prepared to proceed with the 
next panel, Panel 9B. 

Madam Chair, the witnesses are here and I 
propose to commence by filing a copy of Panel 9B as the 
next exhibit. Perhaps you could tell me which number 
that would be, Madam Chair. 

MADAM CHAIR: Exhibit 1239. 

MRewCASSIDY: eThankeyou;) Madam’! Chair. 
---EXHIBIT NO. 1239: Witness Statement of Panel 9B. 

MR. CASSIDY: Madam Chair, the witnesses 
are present before you. They are Dr. Joe Rodricks and 
DrvaNancyjRachman £LromiEnviron,.Corporation ve" 1I. will’ ask 
shortly Dr. sRodricks tosoutline.and give» some 
backQLROunGgaLORENyi rongCor poration #ebuLIIEEPrEStewish- to 
advise the Board the reason for these witnesses 
appearing before you and specifically those reasons are 
outlined in paragraph 3 of the Executive Summary of 
Exhibit 1239, the witness statement, which can be found 


Gne(Ciw).< 
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Environ Corporation was requested to 
evaluate and review the relevant evidence before this 
Board and to advise the Industry and subsequently this 
Board regarding issues relating to (a) the process by 
which the environmental protection agency in the United 
States authorizes pesticides use in forestry as it 
concerns issues which have arisen in cnt course of 
evidence before this Board; (b) the evaluation of 
public: healthsriskssfromi the >usesan forestry of 
pesticides including sources of toxicity and data and 
risk assessment, and the evaluation of existing 
scientific evidence concerning the possible toxicity of 
the pesticidesiusedzin forestrym#and, in particular, /Dr. 
Rodricks will be referring to two major exhibits before 
this Board dealing with that matter. 

Thateis allefisgpropese to say by way of 
introduction, Madam Chair. I now propose to qualify 
Dr. Rachman and Dr. Rodricks as expert witnesses and I 
would ask that Dr. Rachman be qualified as an expert sla 
the registration of pesticides in the United States and 
Dr. Rodricks be qualified as an expert witness in 
toxicology, specializing in human health risk 
assessment principles for chemicals. 

Both of the witnesses have asked to be 


affirmed before you this morning. 


Farr & Associates Reporting, Inc. 


38477 


JOSEPHAV.  RODRICKS:, 
NANCY J. RACHMAN, Affirmed 

MR. CASSIDY: As I indicated, Madam 
GhalrwalewouldelikestosaskeDr. sRodrnicks.tosprovide <a 
brief description of Environ corporation. For your 
benefit and the benefit of the parties, a complete 
description of Environ Corporation can be found at 
Appendix Baolskxhibitiel 239.8 Thescurriculumovitaes «for 
both Dr. Rodricks and Dr. Rachman can be found as well 
at Appendix B. ; 

The description of Environ Corporat Lon 
commences at page 28 of Appendix B of Exhibit 1239. 
DIRECT PEXAMINATIONS BY eMRew CASSIDY: 

O-pelmwoulLdeask a Dri. Rodricks,.. it. vou 
could give a brief overview of that description for the 
benefit of the Board. 

DREMRODRIEKS se Ase Wess. thanks your 
Environ Corporation is a technical consulting firm with 
headquarters in Arlington, Virginia. We have offices 
at three other locations in the United States as well. 
We are just eight years in this business. We were 
formed in 1982 to provide risk assessment services to 
government, to industry. 

We gathered experts in all of the 


disciplines related to risk assessment. My background 
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is in health sciences and I direct the health sciences 
operation of the company. We are mostly toxicologists, 
epidemiologists, scientists from the public health 
proLressions, about Nall ole ds, one FU. or so) leaucn 
scientists in the company are at the doctoral level or 
well beyond that. 

We also have an even larger staff of 
environmental scientists and environmental engineers, 
people who specialize in ground water, in air 
modelling, physical scientists and Ainhinnes who deal 
with issues of human exposure to chemicals from many 
different sources. 

That staff puts together risk assessments 
and we have worked on almost every imaginable issue 
concerning chemicals in the environment or in the work 
place, occupational exposures as well. We have served 
also quite a wide variety of clients. We have worked 
for government in the U.S., for the environmental 
protection agency on occasion or the Occupational 
Safety and health Administration. We have also 
performed’ consulting of ‘this type" for a wide variety of 
industrial firms, both in the United States and abroad. 

I think that's a capsule of some of our 


work. 


Qi. Lnank= you 
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MR. CASSIDY: Now, Madam Chair, Mr. 
Martel, these witnessess will be referring to a number 
of overheads in the course of explaining their evidence 
this morning and I have prepared hard copies of these 
overheads which I now provide to the parties and file 
as the next exhibits. 

mhere <arertwo5sets of eoverheadsy; tone set 
prepared for Dr. Rachman and another set prepared for 
Dr. Rodricks, and I would ask that they be filed as the 
next exhibits. I have collected the overheads in a 
stapled form and numbered -- each overhead numbered and 
in the course of their evidence, the witnesses will 
guide you through these overheads by referring to the 
page numbers on these exhibits. 

If we could then ask that the set of 
overheads prepared by Dr. Rachman be the next exhibit, 
which I believe would be exhibit 1240, and the 
overheads prepared by Dr. Rodricks be filed as Exhibit 
Gea 

ijwillvnowsprovide hard*copies, of those 
to the parties and the Board. (handed) 

MADAM CHAIR: Thank you. 


---EXHIBIT NO. 1240: Hard copy of overheads to be 
referred to by Dr. Rachman 


===—HXHI Bit NO. l241: Hard copy of overheads to be 
referred to by Dr. Rodrick's 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 38480 
dr ex (Cassidy) 


MR. CASSIDY: I would like to commence 
this morning's evidence, Madam Chair, with Dr. Rachman 
who will be testifying, as is indicated in the 
Executive Summary, to Section 1 of the witness 
statement’) Exhibit’ 1239% "sFror”’ the®Board”sebenerrty for 
your notes, that section commences at page 4 of Exhibit 
1239 and concludes as at page 23 of the witness 
statement. 

As Dr. Rachman will be referring to a 
number of overheads, I will be going over periodically 
torturn themon:. 

The first overhead, which could be found 
at page 1 of Exhibit 1240, will be where we will 
commence with Dr. Rachman. 

O.% Pwouldtask@you7 bret Rachman;, to 
please describe for the Board the legal criterion that 
is used for registration of pesticides in the United 
States. 

DR: RACHMAN:) VA .©F 1818 Dethappysto: do 
that..." Wouldwit) bev awkward’ for the Boardva fae isstand? 

MADAM CHAIR: No. 

DR. RACHMAN: The registration of 
pesticides in the United States in under the authority 
of the Federal Insecticide, Fungicide and Rodenticide 


Act' which is known as° FIFRA. Section 3(c)(5) of FIFRA 
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provides the criteria which must be satisfied in order 
to register a pesticide. 

What I will do now is to paraphrase for 
you fromethes law, “rathermthaniquote: = In order to 
register a pesticide, the administrator of the EPA must 
make a finding that the product's composition warrants 
the claims that are made for it; that the labeling 
that's submitted to support the registration, as well 
as other materials that are required by this section of 
the law are an compliance with the requirements of the 
law; that the product will perform its intended 
function without unreasonable adverse effects on the 
environment; and that when used according to widespread 
practice it will not generally cause unreasonable 
adverse effects on the environment. 

A couple of definitions here for your 
information. The term unreasonable adverse effects in 
the environment is defined to mean an unreasonable 
GUSkPaLakKingmeintosaccountmnotyonlyersskeinformation but 
also the economic, social and environmental costs or 
benefits of the pesticides use. So you will note that 
thismjspnot a¥no-nmisksstatuteyyibhat there is a risk 
benefit comparison that is specified by the law. 

The term environment in FIFRA includes 


air, water, land and all plants and animals living 
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therein, and also the inter-relationships between all 
of these living things. So that's a very broad 
definition of environment. 

MR. CASSIDY: Q. And those definitions 
are both contained on page 1 of Exhibit 1240, the 
overhead? 

DR..2-RACHMANKASIA OS es7Pihatb se correct. 

Now, in order to determine whether or not 
the products for registration meets these criteria, the 
EPA has the authority require data to be submitted. 

Q. And that is the subject of the next 
overhead? 

Axe dThattsMcorrect:. 

MRa” CASSIDY 39 Which 1s" pagers) Of exhibit 
1240, Madam Chair. 

DR. RACHMAN: This overhead summarizes 
for you the general subject areas. Not the specific 
tests that are required, but the general subject areas 
in which data must be supplied and I will tell you ina 
general way what the EPA is looking for each in each 
one of these areas. 

Product chemistry. The registrant must 
determine the basic physical and chemical 
characteristics of the active ingredient and a 


formulated product and must determine what impurities 
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are present. Impurities that are present to a level of 
a tenth of a per cent or greater must be characterized. 
If the EPA decides that those impurities are of 
toxicological significance it has the authority to 
request the registrant to submit data on those 
impurities. The registrant must certify the upper and 
lower limits of active ingredient and impurities in the 
product. as. it wiliebersold. 

In the area of environmental fate, the 
idea is to establish the identity of degradates that 
form when the product is used, and also to characterize 
in a quantitative fashion the time course of the 
dissipation of the product in the environment. 

The toxicology area is the one that 
pertains to potential human health effects. These are 
tests of the inherent toxicity of the active ingredient 
or formulation and there are four general areas 
included. The short-term testing includes acute 
toxicity tests and tests of irritation and 
sensitization. Long-term testing, that category 
includes chronic feeding, oncogenicity, reproduction. 
Metabolism is generally a study done ina rat to 
determine how the pesticide is metabolized ina 
mammalian system and the identity and quantification of 


the metabolic products that are formed, and 
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genotoxicity is®another word “forse mutagenicrey studies: 

In the area of wildlife and aquatic 
organisms, there the intent is to characterize the 
inherent toxicity to wildlife, non-target organisms, 
and some of these tests are also done on the formulated 
produce. 

The residue area involves determining the 
nature and the magnitude of the residues that are 
formed in the environment. This is particularly 
important for pesticides that are applied to food crops 
Or applied to water. 

Now, there is a broad category called 
Special studies and in here I have lumped several other 
requirements that may not be imposed on a routine 
basis, but are required for certain products and 
certain use pattern. Drift, for example, for certain 
aerially applied products, specific measurements, 
actual measurements of exposure under conditions of 
product use may be required, depending on the 
additional information that may come to the agency's 
attention and@ivwilil* ctalkva Wattle bit more abouc that 
in a minute. 

The specific tests that are required in 
each one of these areas are determined in general by 


the proposed use pattern for the product and 
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specifically the nature of the anticipated exposure 
From that proposed use pattern. Now, the specific 
GestSeateelusteda a laid:outein thes .S~-Godexof 
Federal Regulations, Volume 40. This is referred to as 
40 CFR. 

MRGECASS TIDY saaWwhicheisijusthat the. bottom 
of that overhead. 

DR SSRAGHMAN?.=) Yesm Leamesonmry.you. Can't 
see it, but you will see it on the hand-out. 

JOS CER Dati lLocwesThatwpart eofiebhe U.S. 
Code of Regulations contains charts and in each one of 
these subject areas it explains which tests are 
required depending upon what the proposed use pattern 
of the pesticide at issue will be. 

Now, as I've said, the determination of 
what tests are required is based on the anticipated 
degree of exposure of the proposed use. In the ai bed 
States, the food crop use is considered to have the 
widest potential exposure, the largest number of people 
are potentially exposed to residues of the pesticides 
if they are applied to growing food crops and, 
therefore, in thatecategory, food use, 1s.subgecty to, the 
most extensive data requirements. 

Tocallmthaks tosvoursattention. because,of 


the chemical pesticides at issue here in this 
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proceeding, six of them are registered for food use in 
the United States and those are 2,4-D, glyphosate, 
hexazinone, picloram, simazine and carbaryl. I will 
return several times to that point and why that is of 
importance. 

Now, some requirements are conditional. 
If you were to’ go to 40 CFR, part’ Tos" ana” taker ai look 
at those charts that I mentioned, some of the 
requirements are indicated as conditional. That means 
that a decision is made by EPA as to whether that 
particular test is required on a case-by-case basis and 
those charts also lay out in a series of extensive 
Footnotes the conditions under which those data may be 
required. 

I might give you some examples for 
forestry use pesticides. Worker exposure requirements. 
The requirement for a specific test of VOL: exposure 
to a specific pesticide intended for forestry use will 
depend on EPA's judgment of the toxicity of the 
pesticide’. “They*will” look’ au themnitial toxicity 
tests that are required and make the determination as 
to whether a test of that particular chemical under 
these conditions is needed. 

The same thing's crue™or drisne 


potential.e Ir'the pesticide TS toxic or sie tor some 
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other reason the agency thinks that there may be some 
other potential to drift, maybe because of the physical 
chemical characteristics of the chemical or the 
formulation, EPA can require the registrant to do a 
drift study under actual use conditions. 

slLhateautnomityeisiifavriyibrodd; @that is, 
the authority to require additional information, and 
evenstests sthaticaremnotvernc ludedmins40 ecER Part? 158 
have been required upon occasion; special testing that 
might be appropriate to particular chemicals. 

Now, as I mentioned and as is indicated 


on this overhead, some tests are done on a formulated 


- product, some tests are done on the active ingredient 


alone. As a general rule of thumb, I would say that 
the tests that are done to determine the inherent 
ehemicalsandstoxucologicaly charaeteristicsof the 
active ingredient are done on the active ingredient and 
in that area I would put the toxicology tests and some 
of the chemical tests. However, there are some 
wildlife toxicity tests that are also done on active 
ingredient and so on. 

Fis He Noi the tests that are trying to 
determine how the chemical will behave in the 
environment and the potential for human or non-target 


organism effects under actual conditions of use, those 
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tests are done on a formulated product as formulated 
for use, so that the results give as accurate a picture 
as possible of what the impacts of actual use of that 
product sareigoimngatosbe: 

Now, as you know from previous testimony, 
the ;ingredients im ta spesticrdem@tihat® aresnotmactive 
ingredients, that do not of themselves have pesticidal 
properties are called inert ingredients. What you 
should know is that in the United States inert 
ingredients, any ingredients in a product that ih 
applied to growing food crops must either receive a 
tolerance, what is called in Canada a maximum residue 
limit, or must be specifically exempted from the 
requirement for such tolerance by the agency and this 
applies a review of safety information. 

Chemicals that have met that criterion; 
that is, that have exempted from the requirement for 
tolerance are published in the Code of Federal 
Regulations at 40 CFR, Part 1(a).1001, one thousand and 
one. To the best of my knowledge, that list is the 
reference that manufacturers use when selecting 
ingredients to use in formulations for new products; 
not gustenoketdoodlusetpredivers, but all predicts and 
that is the best of my understanding. 


Now, you are also aware from previous 
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evidence that in 1987 the EPA formulated a policy for 
regulating inert ingredient and I believe a copy of 
that policy had been submitted to you previously as 
Exhbi ta7256 

In developing ehiie policy, the EPA 
promulgated» fours tists ofsinert ingredients, and I 
would like to explain to you a little bit, to the best 
of my knowledge, how those lists were generated. What 
EPA did was to go back into its historical records of 
inert ingredients that were present in registered 
products up until that time and they did a complete 
Wiusting «ofmal lofsthoseminerts: 

Now, you should know that that database 
contains a lot of entries that are no longer accurate. 
For one reason or another, people sometimes fail to 
update -- sorry, people fail to remove from the EPA 
files confidential statements of formula that are no 
longer applicable to registered products. They have an 
obligation to file a new one. They don't also take the 
administrative step of saying: EPA, please pull the 
oldbone, ugebtaradyof et. 

The other thing is that people -- 
registrants, for whatever reason, tend to keep 
registrations active, even for products that aren't 


reallyabeingmsold., Somunigoingpthrough that: database, 
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EPA must have come up with inert ingredients that 
really are no larger in use for one reason or another. 
The reason I know this is because Environ Corporation 
provided support to EPA in the development of that 
inert ingredient eee and one of things we did was to 
help them discover, shall I say, the strengths and 
limitations of their own database for coming up with 
this list of inert ingredients. 

So once they had established this 
universe of inert ingredients, they proceeded to doa 
search of the scientific literature to determine 
whether or not any of these inserts had been identified 
as having toxicological effects. As you know, from 
Exhibptw 725 p Lrst Deecontainsaboute ss: gngredvenrscer hat 
have already been demonstrated in some form to have 
some sort of effect and these effects range from a 
variety of human health effects to bioaccumulation and 
certain environmental effects. 

In’ pubtinigetnis Dust) togetherrreraAs did 
notic-~im ithesexhibitwthdatsyourmhave -AEPArdad not 
designate the reason for listing any one of those 
chemicals. Those reasons are available but ina 
different document. 

Now, List 2 consists of inert ingredients 


that have a high priority for testing. The reason they 
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have a high priority for testing is because some 
scientific concerns have been raised about potential 
toxicity or environmental effects. Many, if not most 
of the chemicals on List 2, have already been 
identified by the National Toxicology Program as 
canidates for testing. 

bist 4. tsethnesldstexthateicontains 
ingredients that are of no concern. These ingredients 
are generally recognized as safe or grass status - that 
is conferred by the U.S. Food and Drug Administration - 
or they have been through some sort of review or 
they're exempted from the requirement of the tolerance, 
but in general there are no concerns about the list for 
chemicals. 

And then there is List 3 which is 
essentially the other category, things that have not 
yes been categorized. This regulatory policy is 
intended to be fluid, as more information comes in 
chemicals may move from one list to another. It is 
fully expected that chemicals that are now on List 2 
will end up either on List 1 or List 4 as testing 
proceeds. 

Now ,@ctomechemicablsebhatyare eszeforrsinert 
ingredients that are on List 1, the EPA has established 


data requirements. There will be no new registrations, 
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new products registered containing those inerts unless 
people supply data to show that the presence of those 

inerts doesn't pose a hazard and there is an extensive 
list of data requirements that is being posed. 

For existing products, existing 
regqiustrationsethat contalneiws: ww inerts, mune ageicy 
required that the labelling of products containing 
those inerts carry a warning statement as of October 
1987 and that warning statement has to say something to 
the effect a Warning) this product contains vtne 
toxic inert so and so. 

Now, the requirement to put that kind of 
a statement on a label is a strong incentive to the 
manufacturer to get that inert ingredient out of the 
Eormulation and*that's*froretwo’ reasons. §SPirst of fall, 
because, as you know, in the United States the identity 
of inert ingredients is confidential business 
information, it is trade secret, the formula is a 
secret and the manufacturer doesn't like to divulge 
thate 

The second reason ie that the appearance 
of a warning statement like that on a label quite 
rightly alarms consumers, purchasers, the users of the 
product and has negative impacts on sales, and EPA knew 


what it was doing when it imposed that labelling 
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requirement. The intent behind it was to get people to 
get those List 1 ingredients out of their formulations 
and to substitute things that were less toxic. 

I won't go through the details of that 
exhibit since you already have it before you, but 
testing requirements have also been established for the 
List 2 ingredients. They will be dealt with ona 
case-by-case basis as they become before the agency 
and, as I said, this entire process will be ongoing. 

So as new information comes in, things will continue to 
change. 

Q. I believe we are ready to move to the 
next overhead? 

A. Yes. The next overhead, please. 

MR SCGASSIDYcs8( Tha twirl) ber page shot 
Exhibit 1240, Madam Chair. 

DR. RACHMAN: Now, as you know from 
previous testimony, I believe Dr. Ritter talked about 
this in detail, the United States EPA has specific 
PuStocousrandsguide binesMes Ctablishedetore the econduct 
and §thexzrepontingfofetherstudiestthatearelmrequrred for 
registration and these things determine whether or not 
the data that are developed are acceptable for 
reviewing the registration process. 


The guidelines contain several parts. 
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First of all, they are referred to as EPA pesticide 
assessment guidelines and you will hear people 
abbreviate that as the guidelines. The first part of 
the guidelines consist of the standards and the 
protocols for the individual tests that are outlined in 
40eCPR pePart 158.) «Thosewprotocols jestablyshethings 
like the number of animals that should be used, how the 
dosage should be selected and administered, how the 
animals should be housed and those sorts of things. 

In recent years, EPA has issued addenda 
to those guidelines which specify not only how the 
tests should be done, but how the results should be 
recorded. So) thatiithe test mepont Mtseliiehasmic ibe 
Organized in a very specific manner, sections have to 
appear in a certain order, they have to be explained in 
a certain way and so on. 

Let's skip No. 3 here for a moment, I 
will come back to it. The last item, good laboratory 


Practices. These are regulations that cover the way a 


test is performed and how the data are handled. These 


have applied to toxicology studies since 1978. Since 
October 1989, these regulations now apply to all 
testing done in any subject area for pesticide 
registration in the United States. These good 


laboratory practices or GLP requirements can be thought 
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of as kind of an institutionalization of standard good 
scientific practice. These prescribe procedures that 
any good scientific investigator working in a reputable 
laboratory would normally use in designing and 
executing a test; however, there are a few requirements 
that sort of go above and beyond what a good scientist 
would formally do and those requirements are in the 
areas of record keeping and retention, sample retention 
aftersthe? test sis complete, “those sorts of things. 

So what I am getting at here is that the 
fact that a test does not meet GLP standards is not 
necessarily an indication that it is not a 
scientipically ivalrdetestys "lb could’ be failing to meet 
some of those requirements for sample retention or 
record keeping that are really way beyond what a good 
scientist would normally do. 

Now, a failure to meet these criterion 
Constitutes: /agdatangqap,; -thateis; sf a test 41s mot done 
accordings tosasstandardmaccepted™prorocoMorrririt is 
notarepoertedaaccording ttotherstandard report formats 
orebfiia t xwasenot) performed’ according to the letter of 
the GLP regulations, that test is not acceptable for 
review by the agency. The agency won't even look at 
the scientific content of the study if it doesn't get 


past that first’ stage of review. 
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Point No. 3 here, the EPA standard 
evaluation procedures, are not properly part of the 
guidelines and perhaps I should not have put them on 
this slide. Those are actually standard operating 
procedures of EPA's that determine how an EPA reviewer 
should review particular studies. The reason I 
included it here is because potential registrants look 
at those SOPs, they contain very important information 
about what EPA is looking for ina study, and so it 
provides information to registrants when trying to 
design studies. 

Okay. Now, as I said, data gap applies 
to cases in which a study does not meet these criteria. 
There is also another definition of data gap and that 
LSiua Situation an, whuchewnformatwonmismmas suncma) That 
could arise for several, neasonsthatigl coulidietitimk of. 
Commonly it comes up because the data requirement Syl 
not have been anticipated by the registrant at the time 
that the pesticide was registered. 

In the registration process, it often 
happens that EPA requires some additional special study 
thats 1s, -nottonp thesPart:d68e lictpiom Which mMayebe 
indicated as conditional and the registrant is not 
certain that that will be a requirement. In the 


initial review of that package, the EPA may designate 
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that -as «4 .dataigaplew bf pitils Inotwalserious datawgap and 
the absence of that does not detail a significant 
adverse effect, EPA may go ahead and grant what's 
called a conditional registration. That means that the 
registration is granted, conditional upon the 
registrant providing that additional information at a 
certain point in the future. 

If the agency makes the determination 
that the absence of that data constitutes a potential 
for a significant adverse effect, they will not grant 
the conditional registration, they will wait until 
those data are supplied and they have a chance to 
evaluate them. 

Now, I would like to point out some 
additional things. Let's go to overhead No. 4, please. 

These are other requirements that apply 
to data developed for registration. I did not include 
this in the statement of evidence, but I would like to 
bring@thisete yourmattention. The agencyfhas 
established what they call flagging criteria. The 
intention penuh this iss co. prigrituze for-agency 
attention certain information that may indicate a 
potenin aletoussignifacanthadversereffectss 

These requirements apply to any new 


information that is generated and submitted to EPA, 
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either in connection with a new registration or the 
Support of an old registration, an update of the 
database. What these regulations require is that if 
the results of the studies at issue contain certain 
factors, certain results obtained, you must put a 
statement on the cover bringing to the agency's 
attention that dose effects have been noted and what 
that does is literally raise a red flag. When the 
agency receives that package those studies go into a 
priority review. The whole system is intended to allow 
the EPA to be extremely responsive to new information 
coming "in t*havemay have™any stoqnit tcant = thaw may 
have the potential to indicate adverse effects. 

These criteria apply to toxicology data 
and they apply to all the major areas of testing, 
Oncogenicity or the cancer studies. I might point out 
that EPA uses the oncogenicity because they are 
concerned with not only malignant tumors, but also 
benign tumors. 

The chronic feeding studies and 
subchronic feeding studies, I believe you know about 
those, those are the two year or 90-day studies. 
Teratogenicity is birth defects. Neurotoxicity and 
reproduction I think are self explanatory. 


If we can have the next overhead, please. 
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MR CASSIDY := Of elidunderstand that this 
section of your evidence, Dr. Rachman, will deal with 
the post registration or requirements imposed by the 
EPA? 

DR. RACHMAN: A. That's conuectran Once 
registration is obtained the registrant is not 
Finished; there are more obligations that apply. 

There is a section in FIFRA in the law, 
section 6(a)(2), that specifies that any time 
information comes to a registrant on a registered 
product and that information has the potential to 
indicate adverse effects, the registrant must make EPA 
aware of that information within 15 working days of 
fFanding outmabout ed ts. 

Now, there are regulations that have been 
developed that go into great detail about what kind of 
information must be recorded and what I have done on 
this overhead is to just summarize in a very general 
way the types of information that are covered by this 
requirement. 

MRee CASSIDY: Be And; eMadamoChaaz,Jthis 
evidence will relate to a issue raised in the scoping 
session by yourself dealing with the EPA registration 
process and its ability to make changes as scientific 


information becomes available. 
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Q-& Go, ahead) Dr. Rachman. 

DR. RACHMAN: A. The registration 
relates to completed toxicity studies and they also 
cover certain incomplete toxicology studies. If you 
have a study that's noone during the course of 
that study you notice certain things happening to the 
animals and test organisms that may signal the 
potential for adverse effects, you have to report that 
to the agency even before the test is completed, even 
before you have all the information in that allows you 
to determine whether or not that really is an adverse 

Hh 
result. 

Epidemiological studies are covered, 
including studies of efficacy) of product. Fura 
registrant begins to get information that his product 
is no longer effective for the purposes for which it 
was registered, that 16 al reportable incidents” Tf 
residues in the diet or in the environment are found to 
exceed the levels that were anticipated during the 
registration process, basedvonethne Teq@oucautom data, 
that has to be reported to the agency. Also any 
incident that occurs, poisoning, et cetera that come to 
the registrant's attention. All that information has 
to be «reported: 


MADAM CHAIR: Excuse me, Mr. Rachman, 
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does that include -- does that focus more on the 
information that the registrant will obtain through the 
review of scientific literature as opposed to its own 
testing that it has done on its product? 

DR. RACHMAN: It includes -- 

MADAM CHAIR: That's a wider net for a -- 

DR. RACHMAN: That is exactly the term I 
waS gOing to use. The regulation casts a very wide 
net, is doesn't restrict the registrant to look at one 
particular body of information, so it does include the 
tests that's are underway for whatever reason, the 
scientific literature, case reports from the medical 
literature, reports from various state agencies that 
monitor pest use and accidents and so on. 

I can conceive of cases, for example, 
where there might be a report in the media of an 
incident involving a pesticide use and my 
interpretation of the regulations would be that the 
registrant would have the responsibility to follow-up 
on that and determine whether or not that was a 
reportable result under Section 6(a)(2). 

MADAM CHAIR: And how long does that 
obligationgcontintesiorythe* registrant? 

DR. RACHMAN: Forever once the product is 


registered. 
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MADAM CHAIR: Forever. 

DR. RACHMAN: Yes. And compliance -- 
there are 15 work days for compliance once the 
information -- when the registrant becomes aware of the 
information and there are substantial fines for 
non-compliance. 

Another very important aspect of this 
whole procedure is that when the agency receives these 
class disclosures they are made public and reports of 
them appear in the Trade Press routinely. By the Trade 
Press I mean publication of pesticide and toxic 
chemical use -- 

Oc | see nnsounye 


A. Toxic chemical use published in the 


“States. And so this is a very rapid technique for 


making the public aware of adverse effect disclosures 
that have been filed. 

L thinks Lywouldslabeisonmgomong andl aadk 
about reregistration. 

MR:.9 CASSIDY» SThateoverhead as Not 64 
Madam) Chair, poteExhi bated 2408 

Ore Tawouldpaskiayouge DretRachman, io 
describe first the history and authorization of the 
registration process and then the process itself. 


DREARACHMAN: Azendeédaojuszrelakeiites return 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 38503 


dr ex (Cassidy) 


to the adverse effects for one moment, I neglected to 
make an important point which was implicit I think; and 
that is, the agency has the authority to take 


regulatory action at any time based upon that 6(a)(2) 


informatwonethatairss submitted: 


Q. What type of regulatory action are 
you referring to, Dr. Rachman? 

Ae Welljeal walliottal kha Witilembirce bater 
about the remedies that are available to the agency in 
Circumstances where risk is presumed. 

MR. CASSIDY: And that will also relate 
to the scoping session issue raised by yourself, Madam 
Ghagne 

Q. If you could then move to the 
reregistration process which is described in the 
evidence and in the overhead No. 6, Exhibit 1240, 
please? 

DR. RACHMAN: A. Yes. Now, 
reregistration has been required since 1972 when FIFRA 
was amended to incorporate that requirement and, in 
fact, in 1988 the law was amended and there is a whole 
new section of FIFRA now, Section 4, which deals 
extensively with reregistration requirements and 
procedures. 


Mwouldcliketto=point out»sthat I made an 
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errormein my, statement of evidences saiwefierred cto FIFRA 
Section: 3(gq)ssithis*isvon) pages! Wmofmmymstacement® of 
evidence -- I referred to Section 3(g) of FIFRA, that 
was the old FIFRA. I should have put Section 4 because 
as of 1988 all of the registration requirements, I 
believe, have been moved to Section 4. 

The 1988 amendments formalize the 
reregistration process, set out procedured and time 
lines. Very important. A nine-year deadline has been 
imposed by which time EPA must complete the 
reregistration of all active ingredients and they have 
been directed to prioritize this reregistration process 
based on the same sorts of potential exposure criteria 
that I mentioned before. 

They were required to establish four 
lists of chemicals and associated deadlines for the 
submission of data and review of those data and so on. 
Those lists have been now been published. List A 
consists of active ingredients for which a registration 
standard has) already beensussied Sp ethoseschemceials are 
already in the process somewhere. There are 
approximately 192 of them. 

MADAM CHAIR: Excuse me. Is this 
separate from the four lists we just discussed? 


DR. RACHMAN: Yes, Madam Chair. Those 
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lists refer to inert ingredients, reregistration of 
active ingredients, although I should point out that in 
reviewing the data on active ingredients and preparing 
the registration Standard, EPA also considers the 
formulated product. It is just that administratively 
it is all designated by the name of the active 
ingredient. 

Let's see.” "So" List’ A’ consists* of*the 
chemicals that -- they are already in the works. Lists 
B, C and D are the rest of them and the deadline for 
submitting the first information on List B chemicals 
has just passed, the deadline for the first information 
submission on List C chemicals is in July, and I 
believe the deadline for the List D chemicals is three 
months after that. So things are going to proceed at a 
VEenyerapldeciip.s SONine *years-is*not a-long*time, I 
should point out, for doing this kind of extensive 
reviewrand#l witt-getSintowthat a¥lrttle bit Vater’. 

The Congress directed EPA to prioritize 
these active ingredients for reregistration 
consideration using the following factors: whether or 
not they are used on food; whether or not they have 
significant outstanding data gaps; and whether or not 
there is significant potential for worker exposure. 


So the chemicals that have the highest 
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ranking according to those three criteria are on List 
Bprsoythey weresgthe sfirsteonesstogstartythesprocess; 
the next lower set of rankings is List C; and then the 
ones with the least concern in that area are in the 
Lbist.bs: 

Now, on this overhead, what I'm Erying te 
provide to you is my own personal understanding of this 
process and how it works. There is at present, 
interestingly enough, no definition of reregistration 
and that's because, by its very nature, it is an 
ongoing cyclical process. I don't believe it was ever 
intended to have an ending 

Reregistration was mandated in the first 
place because of the recognition that scientific 
advances eventually mean that data requirements change 
and protocol requirements change and as science 
continues to advance, data requirements will change to 
change. I am sure that years from now we will be 
testing pesticides for effects that we never even 
dreamed of testing for, simply because basic research 
will lead us in the direction of evaluating the 
concerns. 

So what typically happens in the 
registration standard process is that EPA starts by 


taking a look at what's in the file, what's in the 
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database for the chemicals that's been registered and 
determining what data should be supplied to fulfill the 
registration requirements. 

Now, that includes two sorts of 
considerations. One, are there no new data 
requirements today that did not apply when the chemical 
was first registered; and, secondly, are there any new 
protocols in place today, new guidelines that were not 
in place when the chemcial was first registered. 

A deficiency in either of those areas; 
that is, either missing information or information that 
doesn't come up to the grade are current contemporary 
protocols, either deficiency is labelled a data gap in 
the registration standard process and you can't really 
tell from looking at the EPA documents what kind of 
data gap you are looking at. 

You can appreciate, I am sure, that there 
is a vast difference in the quality of those two kinds 
of. data»gaps. sin the,onevcase,, you have absolutely -no 
informationsavailablestosyou)as to’ whether .on\not.you 
have got a potential adverse effect in the area that 
you are talking; in the other case, you do have 
information, but what you've got for some reason does 
not up come to current EPA standards. 


Now, in fact there are some good examples 
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of that with some of the chemicals of interest to this 
proceeding, 2,4-D,"for example. “Dr .WRitter® talked in 
his testimony about data that was available to Canada, 


that was’ not avai lable™to® the?  EPAWin “the: areas of *—— I 


believe it was mutagenicity and metabolism. 


The EPA said that all of those studies 
were unacceptable. They were unacceptable because they 
didn't meet current EPA guidelines for the performance 
of those studies, and yet the data are of sufficient 
scientific quality that the expert panel conveyed by 
the Ministry of the Environment here in Ontario relied 
on them in assessing potential risks of 2,4-D. 

The way the EPA process works is that if 
the data don't pass that initial screen as to form, the 
scientific content is not even evaluated, they don't 
even look at it, and they designate in the registration 
standard that the information is not available, there 
is a data gap. 

Now, the EPA will issue a document that's 
called the registration standard, I have been referring 
boethat: THEE a document that lays out what the data 
requirements for the active ingredient should be -- I 
Should say are, what the data requirements are, whether 
or not the EPAvcurrently "has ®rnEormation’ that satisfies 


those data gaps and -- I'm sorry, that satisfies those 
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data requirements and where data gaps are indicated 
deadlines, by which time new information must be 
submitted if the registration is to continue. 

Inggormg=thinoughwarr thesexisting data, 
the EPA evaluates the potential risks and if the data 
that are in the file, even if they are incomplete, if 
they should indicate that there exists a potential 
adverse effect, then the EPA has remedies available to 
it and it will often take interim action at that point, 
and I will talk about that in a moment. 

When the new information comes in, and it 
may take a couple of years, depending on what kinds of 


tests are required and how long they take to run, there 


‘is what's called a second round review. The EPA 


re-evaluates the risk picture in light of new evidence, 
issues new findings as to the potential risk and 
sometimes requires more data. 

Now, because it can take as much as four 
years for some of these tests to be done, particularly 
the chronic studies, and it can take a year or two for 
EPA to review the studies, in the meantime, as the 
guidelines for other studies have been updated, new 
da vaagapsecan=springeup. sso 7you' can seerthat this is 
asecycl tcalaprocess. 2 Whirl e®you "are f1lting one “data 


gap another one may pop up, so then you have to go back 
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and review that study and that's just the way it was 
intendewd to be, this constant upgrading of the 
database. 

This is presenting some interesting 
problems for EPA now in light of this nine-year 
deadline that's been imposed by the 1988 amendments to 
FIFRA. A nine-year deadline implies that at the end of 
nine years they have to be at the end of something and 
they are right now wrestling with a definition, at what 
point are they going to be able to say to Congress that 
they have complied with that nine-year deadline when in 
fact they have a process that was intended to go on 


forever, and this should be very interesting to watch. 


There are high level meetings going on in Washington 


for the last couple of months trying to wrestle with 
this very important policy problem. 

Let me just remind you that in the 
development of this new information, anything that's 
required under a registration standard, those flagging 
criterlaeapphy .s1Soathatbeheeyoujare edoingpawnewitoxic 
study and you get a result that's daheedes you have to 
bring it to the agency's attention immediately. 

The 6(a)(2) adverse effects disclosures 
also apply because you are dealing with a product 


that's already registered. So if you are doing a new 
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cancer study, for example, and you get some adverse 
effect that,indicate$Sagdiftferenteordersofetoxicity than 
your old studies indicated, you may have to disclose 
that under the adverse effects disclosure. 

Again, this illustrates that EPA is -- 
EPA procedures are set up so that they are responsive 
to incoming information that indicates potential for 
adverse effects. 

I would just like to remind you that the 
existence of a data gap does not imply a risk of any 
kind. I can't emphasize this point enough. Because of 
the different kinds of deficiencies that are all 


covered by that same term, ‘data gap', you have to be 


very careful. If someone says to you there is a data 


gap on a chemical, it does not necessarily imply that 
there isn't any information there that you can use to 
evaluate whether or not there is a risk and it doesn't 
imply that evaluation could not be done. What it means 
is that the information may not meet EPA's criteria. 
The question you should ask always, I 
would suggest, is whether or not there there is any 
ingormationmtierematwal lethaty swisefuls invavscrentific 
sense, whether the information is missing. Whether or 
not it is acceptable to EPA has no bearing practically 


ON ei tSies CLen tific eval distiy:. 
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Q. All right. I understand we are ready 
to move to the next overhead. 

A. I believe we are. 

Q. And this will be overhead No. 7 of 
Exhvbi pe l240% 

Madam Chair, this section will be -- I 
would like to ask Dr. Rachman to describe the EPA's 
authority to act when significant risks are identified 
and she will deal with the powers of the EPA once that 
Secumse 

DR. RACHMAN: Okay. I have tried to 
indicate how information that suggests potential 


adverse effects can come to EPA in a variety of ways 


and at any time, and*-now I would like to talk to you 


about some of the remedies that they have available to 
them when they decide there is a problem or potential 
problem. 

I have tried to organize these, just for 
discussion purposes, in ten -- in order of, shall we 
Say, ease of EPA imposing this action. The amendment 
of terms of registration, for example, the first one is 
something that EPA can do at any time under the 
authority of FIFRA. Whenever they make the 
determination that there is some risk they can impose 


conditions#onythesy registration; tharhispechangese onethe 
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labelling, for example, requirements for protective 
clothing, something like that, that are intended to 
mitigate the risk and they routinely do this during the 
registration standard process while they are waiting 
for more information to come in that will allow them to 
do a more in-depth risk assessment. 

For example, some of the chemicals at 
issue here are involved in the registration standard 
process. I can give you some examples. Now, let me 
point out that these risk reduction measures are 
specific to individual uses of the chemical; "okay. The 
examples I am going to give you are not for forestry 


uses of these chemicals, although these are the 


‘chemicals that are approved for forestry use in 


Ontaritio: 

The reason I will not give you examples 
for forestry uses is that we were unable to find any 
cases in which EPA has imposed risk reduction measures 
on forestry uses. There have been no risks identified 
specific to forestry uses; that is, human health risks 
and there have been no interim human health risk 
reduction measures imposed for forestry uses. 

Now, with that said let me give you some 
examples. The fenitrothion registration standard, 


which was issued in 1988, imposed an interim 24 hour 
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re-enty interval for greenhouse uses of fenitrothion. 
This is because EPA felt that there was not enough 
information available in the files about the potential 
exposures of greenhouse workers using fenitrothion. So 
they imposed a data requirement on the registrant to do 
such a study and in the meantime, until those data are 
submitted and evaluated, there is a 24 re-enty interval 
which means that after a greenhouse is treated with 
fenitrothion workers cannot re-enter the premises for 
24 hours and signs have to be posted and so on. 

isan also give you another example for 
glyphosate. Again, not a forestry related use. This 


one applies, I believe, to the agricultural and aquatic 


uses of glyphosate. In developing a registration 


standard, the EPA became aware of some incident reports 
from jzhe iStaterot*Cale founiave Cale fornia nasa 
monitoring system in place - and apparently there were 
some reports of irritation and severe irritation, 
ocular and dermal, I believe, from uses of glyphosate 
by mixers and handlers and these incidents splashing of 
the: formulatediiproduct#and "so monee}Sominr this "casey PEPA 
imposed a label requirement for protective clothing of 
specifically face shields and so on to cut down on the 
probability of those kinds of worker exposures and 


accidents. 
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I will review for you at the end of my 
talk the EPA status of the chemicals at issue here in 
this proceeding and I will come back to the interim 
risk reduction measures at that time and make 
corrections to overhead No. 11 in your packet. 

Okay. The next remedy available to EPA 
is special review, and I guess we could go to the next 
overhead at this point. 

Orne Alde nvohteig That “wall UbeSovernhead 
Noms potyexhibitt 2240. 

A. Overhead No. 8. The process that's 
now called special review was was formally called 


rebuttable presumption against registration or RPAR, 


‘and thankfully EPA changed the name. RPAR was 


Originally intended to evaluate the evidence to see 
whether unreasonable adverse effects are likely to 
occur. This is the procedural review of the evidence 
to make that determination. 

The original RPAR did not specify that 
BPAPcousider \expostremdatarand thes result i think was a 
very cumbersome process because every time there was 
some indication of inherent toxicity of a compound they 
would have to do this indepth evaluation. 

As you know from previous evidence, Dr. 


Ripter talked: aboud SthiSeinedetaudy athereaisinoarisk if 
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there is no exposure. There may be toxicity, but if no 
ones) exposedsthere tis no-risk isowim G935e-Siyell, 
in 1978 FIFRA was amended to take this consideration 
into account, and in 1985 EPA formalized the new 
process and gave it the name special review to signify 
that there had been a change. 

There are specific criteria for the 
initiation of a special review and the criteria 
specified that the process can only be initiated if EPA 
has validated test evidence or other significant 
evidence raising prudent concerns of unreasonable 
adverse risk, and the word risk is in the regulations, 


and of course that implies not only toxicity but also 


‘exposure. 


What the special review process is, then, 
is a more indepth review of the evidence. If the 
agency makes a finding that there is evidence 
indicating a risk, they will begin the process of an 
indepth determination of whether unreasonable adverse 
effects occur and, as I showed on an earlier slide, 
unreasonable adverse effects includes not only risk, 
but also benefit. So you can think of the special 
review process as an indepth risk benefit evaluation of 
the use of the pesticide. 


Now, this slide here, No. 8, shows you 
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the initiation criteria in the area of human health 
effects. There are also criteria for environmental 
problems and I have the not dealt with those since our 
evidence is dealing with human health effects. 

Again, the standard of the evidence is 
validated test or other significant evidence. I would 
point out that EPA has to include not only the active 
ingredient in its consideration, but also impurities, 
metabolites, and so on. The criteria you can see here 
are very broad, a wide range of effects could indicate 
a concern provided that the evidence is of sufficient 
quality the agency can initiate a special review. 


Special reviews are rare and the reason 


‘that they are rare is because the agency has to have a 


high quality of evidence in order for be able to 
initiate one. They have to be able to make the 
determination that there is the potential for 
unreasonable adverse effect for a risk, and frequently 
the evidence that's available just does not allow them 
to make that determination. We have provided in our 
statement of evidence EPA's latest position with 
respect to 2,4-D. 

On SvAndieivunderstand Syow wishttostupdate 
that with respect to what has happened since? 


Nat Vesvieiew isl JadowthatiCan*-1-wait 
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until we get to slide No. 11? 

OmpeCertainiy. 

A. I should say that this is not the 
latest position. This was the latest position at the 
time we prepared our statement of evidence. I will 
update you at the end of our talk. 

Oy NA 

A. In this notice, EPA announces that it 
has decided not initiate the special review on 2,4-D, 
and to paraphrase liberally, the reason is that the 
evidence just does not indicate that there is a risk of 
Carcinogenicity. 

Onpetbbearrght.p (ihesnexs coverhead? 

A. Let me just check here for a moment. 
I would just like to say a word about the procedures of 
special review because some of those terms may come up. 
Yes,.-let4s. go to overhead Nog 9. 

Ow» sTisiels jovenheadaNnc {eo Sites Lc 
1,24 0., 

A. The EPA special review process is 
like the registration standard process, lengthy. 
Probably it would be fair to say that a special review 
cannot be concluded in under two years except under 
what I would say unusual circumstances. The 


presumption starting a special review is usually that 
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there is a risk that has been identified that may be so 
serious that the registration has to be cancelled. 
That's usually the story, and then the registrant has 
the burden of providing evidence to EPA to show that 
the risk not that great. 

EPA usually imposes data requirements and 
asks for specific information that it would like to see 
in order to do a better determination of the potential 
risk. 

MADAM CHAIR: Excuse me. Is that after 
hey ecance le thierregqrstrationyor—— 

DRee RAGHMAN?2 >? NO; ste isenot. 


MADAM CHAIR: --1it would follow the 


‘cancellation until they... 


DR. RACHMAN:* Yes. They may make an 
initial proposal that cancellation might be required, 
but they can't proceed to cancellation until they have 
made the final determination that there does exist an 
unreasonable adverse effect and that there is no way to 
mitigate it except to cancel the registration. 

MADAM CHAIR: And they can't do that 
usually under two years? 

DR. RACHMAN: That's my impression, Madam 
Chairtmisiehavemnotedoneta ithoroughystudy ofvall the 


special reviews that have been done, but I have been 
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involved with a couple on specific chemicals and my 
recollection is that the procedure took in the order of 
two to three years to come to its regulatory 
resolution, which was not always cancellation, and I 
wilh talkeaboutethdat: 

MADAM CHAIR: And in the meantime in that 
two year period when possible cancellation and the 
reason for it is being studied, does EPA put on special 
conditions to mitigate that as well? 

DR. RACHMAN: They may do so, yes, 
exactly: “The initwationfnotice:Kisid? obipttts the 
registrant on notice that EPA has identified a certain 


potential risk and kind of, you know, casts the net for 


‘information and then also advises the registrant of 


particular data requirements and deadlines for 
Supplying the data. 

The position documents, there have been 
as many as four that I am aware of, sequential 
documents, within the course of a special review. Each 
one 1S an update of the agency's position vis-a-vis the 
risk and the proposed regulatory measures in ere: 
evidence that has come in since the last position 
document. 

Thishis*aiverysimpoutanth pointyiithat the 


standard of evidence here in a special review 
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proceeding is very high and so the agency cannot move 
quickly through this process. These are generally very 
difficult scientific questions that are dealt with and 
the remistawloeroft *interpretation; "a “lot'-of 

scientific -- back and forth and until there is a 
resolution and a final risk assessment that people are 
happy with, it takes some time. 

Now, the outcome -- let me just mention 
the scientific reviews which is point No. SeoeCuULon 
25(d) of FIFRA directs that whenever EPA is proposing 
the cancellation of a registration they have to submit 
that proposal and the scientific rationale to a 


scientific advisory panel, and the section goes on to 


‘give criteria for selection of panel members and so on. 


Basically these are outside independent 
scientists with recognized credentials and a lot of 
experience and they serve limited terms on the panel 
and they advise the agency about proposed 
cancellations. The agency also makes liberal use of 
the SAP to evaluate proposed regulatory policies and 
other scientific issues that arise in the course of 
registration. They meet regularly. 

So this outside peer review is a part of 
this process and frequently the SAP will review an 


agency proposal and say that they don't agree with the 
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agency's position, the evidence doesn't support it, 
they need more information and so on, and that 
frequently is one reason why the process takes so long, 
because these scientists direct that other things 
should be considered, other data should be developed 
and so on. The SAP role is advisory; EPA does not have 
to’ listen»to! what: they say butg@inepractiicesprs 
Suggestions are generally taken into account. 

Now, the ankacne 6F a special review is 
not,.a regulatory. action, & sea @ecommendattensior an 
action. The outcome of a special review is that 
weighing of risk versus benefit for a particular use, 


the use that's at issue or for all uses, depending on 


‘what the problem that is identified is. If that 


risk/benefit ee ciade nc nner be brought into 
acceptable balancing, then ;cancel latiom susi “am icption. 

Could we go to the next overhead, please. 

O.' »OverheadgeNongelOls hxhab pte? 401. 

A. These are the two regulatory options 
that EPA has available once a significant risk has been 
identified, the final determination of risk has been 
made. Cancellation requires, as I've said, 
unreasonable adverse effects have been identified and 
the project -- I'm sorry, the product does not meet the 


registration requirements that I illustrated on my 
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First slide. 

Now, the thing about cancellation is that 
the law and regulations provide that effected parties 
may ask for a hearing which, of course, they almost 
always do and those hearings are quite lengthy and the 
cancellation process can, therefore, take in the order 
of a couple of years. 

MADAM CHAIR: Excuse me. A hearing 
before whom? 

DR. RACHMAN: It is an administrative 
hearing. 

MADAM CHAIR: Before -- 


DR. RACHMAN: Before an administrative 


-law judge on the question of unreasonable adverse 


effects and agency procedures in evaluating those 
risks. 

While this is going on or even during a 
special review, registrants may choose to voluntarily 
Cancel their own registrations. You will occassionally 
hear of this happening. Frequently -- well, I 
shouldn't say frequently. My impression of why this 
happens is that in some cases the registrant may 
recognizerthatethere isminefact’ a’significant) risk sand 
thatetheres isemonpointeuinsgqoing’throughvatcancellation 


proceeding because ultimately the product will be 
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cancelled anyway. 

There is another situation that occurs in 
the United States and that is, because all of these 
proceedings were public and there is a tremendous 
public concern about pesticides, as there is here in 
Canada, adverse publicity or publicity about adverse 
effects has a deleterious effect on sales. So in some 
cases manufacturers may just make the decision that 
selling the product is no longer feasible, but for 
whatever reason, it is possible for a manufacturer to 
voluntary cancel at which Sous process just ends. 

If there is a special review going on, 


EPA simply publishes a notice terminating the special 


‘review. If there is a cancellation proceeding in place 


they, just) .terminate tehatrandmthatvism tymcancellation is 
effective. 

Okay. So the cancellation proceeding 
takes some time. Now, in going into a cancellation 
proceeding, EPA will do an analysis of how much risk, 
if) you) will,- wildleattain during che! period teemgoing 
togtakes to es this product and if they decide that 
that's an unacceptable risk, let's say two more years 
of. useofpthis? productiorals monthstior whateversis 
going to cause and unacceptable risk, instead of 


cancellation they have the option of suspension. 
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In order to propose suspension they have 
to find -- make a finding of imminent hazard. Imminent 
hazard is what I just explained. It's a finding that 
during the time it would take to cancel this product 
the risk would be unacceptable. 

Now, registrants have the option of 
requesting a hearing on suspensions as well, even 
though suspensions are effective within 30 days of the 
notice. If the registrant requests a hearing, they 
have to have a hearing and that may stretch the 
proceeding out to several months. 

If EPA decides that during that period of 


several months, the time needed for a suspension 


-hearing, the risk would be unacceptable, they have a 


further option, they can do an emergency cancellation 
which is -- I'm sorry, an emergency suspension which is 
effective immediately. No hearing. 

This is a very, very rarely exercised 
Option, but in fact it has been exercised recently and 
that was the emergency suspension of dinoseb. Dinoseb 
is not used for forestry. A registration standard was 
issued on dinoseb in 1984, it has a variety of 
agricultural uses. Asa result iof that registration 
standard, the registrant had to do a new teratology 


SLudy peas pirnthederect’ study, and= when the results of 
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that study were submitted to EPA, the EPA determined 
that the margin of safety for handlers and applicators, 
mixer, loaders, and so on, people handling dinoseb, the 
margin of safety was unacceptable. 

Because of where they were during the 
calendar year, the dinoseb use season was upon them and 
the agency made the determination that the number of 
people that would be at risk from the use of dinoseb 
within the coming six months was unacceptable and under 
those conditions they moved for an emergency 
cancellation of dinoseb which became effective -- I 
think it was 1985.s.i.would, have to check that. Eor,you. 


MR. .GASSIDY;.¢1 thinkpwesares ,eadys to 


“move on to the next section and this section of Dr. 


Rachman's evidence, Madam Chair, deals with the EPA 
status of pesticides approved for forestry use -- 

MADAM CHAIR: Excuse me, Mr. Cassidy. 

MR. CASSIDY: Yes. 

MADAM CHAIR: Just one question for Dr. 
Rachman. Is it an emergency suspension or emergency 
cancellation? 

DR. RACHMAN: Emergency Suspension, Madam 
Ghaa nes 

MRa ACASSIDY sa eSOLTyV, 5 Madamechagzs 


The next section deals with the EPA 
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status of pesticides approved for forestry use in 
Ontario and we will be referring to a table which can 
be found in the witness statement at page 21, which is 
now on an overhead, and as Dr. Rachman indicated, she 
would like to make a slight correction to the table 
which she will indicate to you now. 

DR. RACHMAN: Shall we do the correction 
first? 

MR. CASSIDY: Whatever is best for you. 

DR. RACHMAN: Well, since we have already 
discussed bo DM magntkasawelbereter to»those... 

MRee CASSIDY :werhiseis@labile Si) Madam 
Chair. 

DR. RACHMAN: The correction I wish to 
make is in the right-hand column under fenitrothion. I 
would like to insert the example that I gave you 
earlier in my testimony about the interim re-entry 
requirement imposed for greenhouse and nursery uses of 
fenitrothion pending submission of exposure data. 

MR. CASSIDY: I am indicatig right on the 
right-hand corner for your benefit, Madam Chair, where 
that change should be made of Table l. 

OnmeiDremRachmanpyih syourcouldajuse speak 
Upbjus tbeambitesotthatethexpeoplie vat uther back -of*the 


room can can hear you. 
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DR. RACHMAN: A. Certainly. 

©spsThanksyou: 

A. Would you like me to repeat that? 

Q. Yes, I think Ms. Seaborn needs that 
again. 

A. What I would like to have entered 
there is the fact that an interim re-enty interval of 
24 hours for greenhouse and nursery uses of 
fenitrothion was imposed pending the receipt of 
exposure data. 

O;steThat es ;eagaing: a noneforestry use; 
is that correct? 

Aw “(nat -swcorrecu. 

MADAM CHAIR: What year was that, please? 

DR. RACHMAN: I will have to check on 
that for you, Madam Chair. Well, the registration 
standard was 1987. 

MR. CASTRILLI: Excuse me, Madam Chair, 
may I ask the witness to repeat the very last portion 
of that comment. It was pending receipt of...? 

I didn't catch the remainder. 

DR. RACHMAN: Exposure data. The 
agency's concern was that available information was not 
sufficient to determine whether greenhouse and nursery 


workers were at risk, so they asked for exposure data 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 38529 


dr ex (Cassidy) 


to be developed and until such time as they can 
evaluate it, they imposed this interim re-entry 
interval. 

Now, let me emphasize that our review of 
the available information showed that no human health 
risks have been identified with respect to forestry 
uses of the chemical pesticides approved for use in 
Ontario and, therefore, no -- there have been no 
cancellation proposals, no suspensions and no interim 
risk reduction measures have been imposed. 

Iefeit, “though; that *that*™ would make “a 
PreebyeDorimng= chart "Ll" Lt" was’all-nos, so» what Lf did 


was to include, just for purposes of your information, 


-some of the risk reduction measures that have been 


imposed for other uses so that you can see the kinds of 
things that the EPA has done for some of these 
chemicals. 

Before we start, let's just clarify once 
more the registration status of a couple of these 
Cnenwcalseeerirsteoleakl, *animocarb=or Matacrry 15 no 
longer registered in the United States. There were no 
PequlacocyeaCurons against 1t as =Lavras we™=could 
determine. My conclusion is that it was a voluntary 
cancellation on the part of the registrant and I do not 


know why. I would expect it had to do with some market 
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consideration, sbutsiereally, cant tusayfomscuie - 

Fenitrothion is not registered for food 
use. It is registered for forestry uses, it is also 
registered. forpuseson.--..) mealraid alacan yt _rnemembeu 
the exact terminology, it is domestic and commercial 
and industrial insecticidal use, so it's registered for 
use around the home for insecticidal purposes, but not 
on poode Or in food handling areas. 

All of the other chemicals are registered 
for food uses. So that means that in putting together 
the registration standards, EPA is evaluating these 
chemcials with respect to the most stringent and 


extensive data requirements of 40 CFR, Part 158. The 


registration amendments cotumn applies to uses other 


than forestry uses since there have been no actions 
against the forestry uses. 

Now, we can take these in turn. 2,4-D. 
When we prepared our statement of evidence, this 
special reviews that had been proposed in 1986, EPA 
decided in March of 1988 that the available evidence 
just did not warrant the initiation of a special 
review. 

Since we prepared this statement of 
evidence, we became aware of a subsequent notice 


published in the Federal Register in October of 1989 
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and in that notice EPA reserves the right to initiate a 
Special review and announces that it will postpone 
making the decision as to whether or not a special 
review is warranted until it receives two epidemiology 
studies which were currently underway at that time and 
which it had become aware of. 

MRiopCASSIDY: *O%) PAnd 1 understand you 
wish to file a copy of that notice? 

DR. RACHMAN: A. Yes. 

MRE PCASSIDY .SeThiswouldsbesexhibityasl 
believe, 1242, Madam chair, entitled A Notice of Status 
of Consideration for a Special Review. (handed) 


MADAM CHAIR: Thank you. 


---EXHIBIT NO. 1242: Document entitled Notice: 


Status of Consideration for a 
Special Review. 


DR. RACHMAN: Now, that notice which has 
just been filed as an exhibit sets out some deadlines 
by which the agency expected to receive these studies. 
To the best of my knowledge, those studies are still 
not available as of last week, in fact that was what 
Environ was able to determine. 

Now, may I ask see a copy of that notice? 

MR. CASSIDY: Certainly. 

DR. RACHMAN: Thank you. Let me just 


make sure that my... 
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On the last page of the notice EPA says 
that they are waiting for two NCI, National Cancer 
Institute, case control studies. The first study from 
eastern Nebraska has been completed but results will 
not be released to EPA until the end of 1989. As far 
as I know those results have still not been released. 

Then the notice goes on to say: 

"Statistical analysis of the second 

study, from Iowa and Montesoes) sl an 

progress, with release anticipated in 

Manchof11990).% 

We were unable to determine whether that 
Study has been released yet. We think it has not. 

So EPA is going to postpone its decision 
as to whether or not to initiate 3 Special review until 
such time as it has an opportunity to review those 
studies. 

MADAM CHAIR: Excuse me, let me get this 
Straight. In the chart that we are looking at, the 
special review proposed in 1986, a decision was made... 

DR. RACHMAN: Not initiate in 1988. 

MADAM CHAIR: And then in 1989 they 
decided they would -- they might initiate a special 
review depending on -- 


DR. RACHMAN: That's correct. What they 
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are saying essentially is that we've heard that there 
is some new evidence on the way, this evidence may in 
fact trigger a special review, we can't tell until we 
see it, we will let you know when we see it, whether 
the evidence supports the initiation of the special 
review or not. 

MR. CASSIDY: And that is the effect of 
Exh bites? 

MADAM CHAIR: That's correct.. 

MADAM CHAIR: So what was added to Table 
1 in the witness panel, Exhibit 1240? 

DR. RACHMAN: That's correct. 

MADAM CHAIR: Okay. 

DR. RACHMAN: Now, we should point out, 
there are also some animal studies relating to the 
carcinogenicity of 2,4-D that are outstanding and yet 
to be completed. 

However, my interpretation of this notice 
is*that the EPA is not going to wait to receive the 
data from these animal studies in order to make the 
decision as ‘to whether’ or not» to initiate the special 
review, that decision will be made based on these 
epidemiology studies which should be available well in 
advance of the animal data. 


Now, just let me belabor this point a 
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little bit more. What we are talking about here is the 
initiation of a special review of a risk benefit 
determination, not a cancellation. And I hope I've 
made it clear in my testimony the relationship between 
the two, and the fact that what the agency is talking 
about initiating for 2,4-D is an indepth review and 
would probably take several years to conclude. 

MRLACASSIDY: BOZI9Dre tRachmanyawwien that 
last comment in mind, I would ask you to refer to the 
third.ipage, of Exhibit, 1242 nathesbetiom left-Landaside 
of the conclusion. The photocopy seems to have made a 
glitch there, but can you read the last sentence on 
that’ sect ions forwus? 

A. “In making the determination...." 

Ofee (ess 

Aj i tesays: 

"In making the determination to defer its 

decision on initiation of a special 

review, EPA has concluded continued 

registration ©f12,4=-Dye2), 4-DB! andsigy4=-DP 

does not pose an unacceptable risk..." 
The word is missing, but... 

O28 Gleythinkpitieshe dur inott 

Ag Ov... durmingl ithe imej 2to watlheitake co 


receive the new studies and make a 
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comprehensive evaluation." 


OvrrvAMenraght, ~elthank you. 


s0525 


MADAM CHAIR: So they are not putting 


into place any conditions with respect to the 


registration? 


DR. RACHMAN: No, that's correct. 


correct. 


Thares 


MR. CASSIDY: I believe that concluded 


yours evidence, Dr. Rachman -- 


DR sRAGHMAN= 7 in tact, 1t ‘does not. 


MRA BCASS@TD Yes Fl Vinesorry. 


DR. RACHMAN: I would like to say a few 


more things. I will be brief. 


MRE CASSIDY Weare, breaking at’ 10:10; 


is that correct, Madam Chair? 


DR. RACHMAN: I will be finished before 


that, I promise. 


MRee CASSIDY<* ietamenot trying to put a 


deadline? on’you, Dr. Rachman,~ I= just give you the 


parameters. 


DR. RACHMAN: Really, I have almost ran 


out of steam here. 


Tethank= thesother*®entries*on* this table 


are self-explanatory. The only other chemical 


pesticide that has ever been even considered for 
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special review is carbaryl. That was way back in the 
late 1970s and there again in 1980 the agency published 
a notice that the available evidence just did not 
Support the initiation of special review. 

I do not recall what the issue was at 
that point. There was a toxicity issue, but I'm sorry, 
I just don't remember what the details were. 

MADAM CHAIR: So the initiation of this 
special review of the risk/benefits of 2,4-D is 
applicable, onlysto the agnuicwlturaleusesotethe? producte 
not to acsforestry wsesofaz4-Dyeongobyicusel yan qehey 
Find some risk in the agricultural side-- 

DR. RACHMAN: That's right. 

MADAM CHAIR: --it would extend to other 
uses. 

DR. RACHMAN: If the question is the 
toxicity of the material, at istingithe»easetotiis 4-D, 
they will examine all the uses and all the exposures to 
see what the risks are under every condition of 
exposure that's allowed by the current registration, so 
the forestry use will certainly be considered. 

MR. MARTEL: They would allow use ei <a 
product in forestry simply because of the infrequency 
at which it would be used as opposed agriculture? 


DReeRACHMAN: seWell,ggthatemightituam out 
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to be the case, Mr. Martel. 

MR. MARTEL: I am not saying they are 
constant, just based on the frequency of the 
application @ohyite 

DR SS RAGHMAN se@egReght TeuDraw Rodrieks? will 
be talking about these sorts of issues in his 
testimony. When you are looking at cancer risk, the 
extent of exposure over a lifetime is a very important 
variable. 

So you are absolutely right, they would 
make take a look at the extent of lifetime exposure and 
make the determination of lifetime cancer risk, and it 


might happen that the cancer risks for certain uses, 


perhaps for forestry, would be within an acceptable 


level, whereas the risks of certain other uses, perhaps 
the agricultural uses, would not. That is the domain 
of risk assessment and that's what Dr. Rodricks will be 
talking about. 

I would like to point out one other thing 
which iS) notj-onmtehasmchant ybutegusthtior your 
information. The EPA maintains a categorization system 
for chemicals that are thought to be carcinogenic and 
its what's called a weight of evidence classification 
and it's a convenient ranking scheme to express the 


nature and the quality of the evidence of 
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Carcinogenicity on those various chemicals. 

Now, being on this list implies nothing 
about risk, we are talking strictly about the imnherent 
toxicity of a chemical, strictly the evidence that it 
causes cancer. Whether or not it causes a risk under 
usesconditions "1s; “again; a subject ™ tor risk 
assessment, it Cee on the exposure under use 
conditions of a chemical. So what we have here is 
just -- it's a classification scheme. 

Since we prepared our statement of 
evidence, two of the chemicals of interest here have 
changed classification and I'm not going to go into any 


great detail on the scheme, it will probably be more 


appropriate (for Dre Rodricks ito*=do=dea! wren chat 


later, but I will just explain the two changes that 
have occurred. 

MRUCASSTDY:* On” Ande reundersctand you 
wish to file a document which outlines those two 
classifications? 

et Yes, «that S**correce. 

MR. CASSIDY: This will be the next 
exhibit, Exhibit 1243, Madam Chair, and if it can be 
titled EPA Updates List of Classified Carcinogenic 
Pesticides. That title you will see at the very -- on 


the fron ofLiEz ni bi Wiese: 
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---EXHIBIT NO. 1243: Document entitled EPA Updates 
List of Classified Carcinogenic 
Pesticides. 

DR. RACHMAN: Now, this exhibit is not an 
GELictalBagency publication; eiteissaareprink ofan 
article I found in Pesticide and Toxic Chemical News, 
which is the trade publication I mentioned before. 

Apparently someone in Congress requested 
an update from EPA as to the carcinogen classification 
of currently registered active ingredients and EPA sent 
this list over to Congress and it was reported in the 
press. EPA will eventually issue an official 
memorandum. They occassionally issues these lists, not 
on a regular basis. 

MR. CASSIDY: Perhaps we can note for the 
record that this update, Exhibit 12423, is dated May 
2nd peo 0). 

DR. RACHMAN: Now, the two items of 
Piterest: here arew2,;4-De--elhmesornry, theresaresathree, 
2,4-D, glyphosate and simazine. 

274 -Deandeqlyphosateshave moved tosthe D 
Catbedony. s iheabecategory tissthesgonesthataessentially 
means we don't have enough information to tell whether 
OG Notothisiicudas carcinogensot not. weiWe: haveuregquired 
new studies, we are waiting for the results. 


Simazine is listed as category C. 
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Category C is the one that entails limited evidence of 
Carcinogenicityew inrs means tnatethereswerercrests 
performed in two species, rat and mouse. This simazine 
was’ positive®in ‘only tone; “only in “rateand 1s not 
carcinogenic in the mouse, and I believe category C 
also implies that the material is not a genotoxic. 

Is®that’ correct ~ Da. Rodrucks? 

DR ROURTCKS a.com 

DR. RACHMAN: Does not cause mutations in 
mutagenicity studies. So the designation for chemicals 
in category C is possible human carcinogen which 
reflects uncertainty as to whether the animal evidence 


indicates that it is a potential human carcinogen or 


mor.) IT 3uste wanted Co bring those tosvyoureatcention. 


MADAM CHAIR: Now, to clarify this, a 
congressman has asked that this be updated? 

DR. RACHMAN: Yes. 

MADAM CHAIR: And has EPA done -- 
reclassified these? 

DR. RACHMAN: Well, they have -- yes, 
they have“updated™ tnermrliste se iiceysMaincai? delist. oF 
some kind and there is an ongoing evaluation process. 
As new data come in on various chemicals in the 
registration standard process, these categories may be 


changed to reflect’ the latest data and this list 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 36542 
dr ex (Cassidy) 


doesn't appear with any regular frequency, it is not a 
mandated list, but usually once or twice a year they 
update to reflect new categories -- or changes in 
categories that have been assigned. 

I might also point out that the science 
advisory panel gets involved in reviewing these 
qualifications. So the EPA will propose a 
Classification for a chemical based on its review of 
new studies and present that to the SAP and the SAP 
will, you know, invite comment from the public and 
evaluate the information and either concur or disagree 
with the agency classification. 


MRE BGASSTDYereeAIa night<, sJustsone. final 


matter to be dealt with before the break, Madam Chair. 


The evidence refers to -- the witness 
statement refers to the farm mortality study which, you 
may recall, was also discussed by Dr. Ritter in his 
evidence back in MNR's Panels 12 and 13. You may 
recall that at the time Dr. Ritter gave his evidence 
and indeed at the time this witness statement was 
written, the farm mortality study was only available in 
an abstract form. 

It is referred to on page 62 of the 
witness statement, but since the publication of this 


witness statement and the evidence of Dr. Ritter, that 
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study has now become available and just before we break 
I would like to provide you and the parties with a copy 
Of ehtiwand 1 wir] Webbe «discissed. by =DrfeRodr #eksbprieclly 
in his evidence, and if that could be Exhibit 1244, 

being the Saskatchewan Farm Mortality Study. I have 


parphrased the title because it would take the length 


of the mreakitto. ready the. titléey.so “awiPleyustecall it 


that. 


MADAM CHAIR: 


MR. CASSIDY: 


1990. 


MADAM CHAIR: 


MR’. -CASSEDY: 


al. (handed) 


MADAM CHAIR: 


===EXHTBET ANOwtl244: 


What's the date on that? 


TtPrs «dated sApride*4th, 


Who are the authors? 


The authors are Wigle et 


Thankyou: 


Document entitled Mortality Study 


of Canadian Male Farm Operators: 
Non-Hodgkin's Lymphoma Mortality 
and Agricultural Practices in 
Saskatchewan. 


MADAM CHAIR: 


was this study done? 


Please remind me, for whom 


Was it for the National Cancer 


Institute or the Federal Government in Ottawa? 


MR. CASSIDY: 


DR. RACHMAN: 


remember. 


MR. CASSIDY: 


LE waste: 


Lwamvatraidyl sdonie 


It was carried out -- Dr. 
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Ritter was one of the participants. It is a Canadian 
study and I believe was carried out through the 
Laboratory Centre for Disease Control, although I am 
not certain of that, Madam Chair, and it may be helpful 
to go back and review the evidence of Dr. Ritter. 

MADAM CHAIR: Okay, thank you. 

MRS CASSIDY sei ceissaeCanada-widerstudy. 
However, Saskatchewan was, as you will recall from Dr. 
Ritter's evidence, and as is referred to in the 
abstract, the first province in Canada for which data 
was produced. 

It might be appropriate now for the 


break, Madam Chair, and we will commence after it with 


Dr. Rodricks' evidence. 


MADAM CHAIR: Perhaps you could have the 
witnesses just review the study quickly over the break 
and let us know for whom it was done. That will save 
me) going back to looking vatetherRitber sev idence. 

DR. RACHMAN: Certainly. 

MReGCASSIDY: @eAD Srrght< 

MADAM CHAIR: Thank you, Mr. Cassidy. 

The@boardawimtl@besbackein 20eminutes: 
---Recess taken at 10:15 a.m. 

---On resuming at 10:45 a.m. 


MADAM CHAIR: Please be seated. 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 
dr ex (Cassidy) 


MraeCassidy, justva’ shortmannouncement:. 


We have a new telephone number and new fax number if 
the parties want to take this down. Our telephone 
number here at 151 Bloor Street is 963-1249. That's 
963-1249, and the new fax number (416) 963-1252. 

MRVSGASSIDY##gDeeSAthat fax’ come lento 
these premises, Madam Chair? 

MADAM CHAIR: Yes. 

MReCASSIDY: )eThankhiyours Madan’ Ghaniz7?, 
does the Board intend to announce today the schedule 
for Panel 10, the OFIA panel? 

MADAM CHAIR: Later today or tomorrow 
morning. 


MR. CASSIDY: epThankeyous 


MR. FREIDIN: Madam Chair, just on that 


point. I can advise that if the Board wishes to 
commence a week earlier than the 13th that poses no 
problem for the Ministry. 
MADAM ECHATR2jihankwy ou, mMr ek eidi ne: 
MR. CASSIDY: Madam Chair, we are now 


prepared to commence with the second section of this 


evidence and the second witness, Dr. Rodricks, who is 


38544 


before you. For your notes, this section commences at 


page 24 of the witness statement, Exhibit 1239, through 


to the conclusion of the evidence, page 73. 


HanresjeAssockareseReponting, sinc. 


Rodricks,Rachman 38545 
dr ex (Cassidy) 


Dr. Rodricks will be referring to a 
number of overheads, which have been filed as Exhibit 
1241, in the course of the presentation of his 
evidence. I will turn on the first overhead which can 
be found at page 1 and Dr. Rodricks will commence by 
discussing the various approaches to health risk 
evaluation which are outlined on that overhead and in 
the evidence. 

DR. -RODRICKS: 4 Thank syoul, sMadameChair. 
We were asked to discuss general approaches now taken 
for the evaluation of human health risks from 


Substances in the environment, and to define some of 


the terms of that evaluation, at least as they are used 


in the United States, and then to look more 


specifically at some evaluations that have been 
reported from various groups on pesticides used in 
forest settings. 

Soe lhamigoing gtompreceed? then; through 
each of those steps by beginning with a general 
discussion of the process of risk assessment as it's 
Called, JOneciskwevaltuationsas wh cald uitxhere,rand I 
fhinkwitesuss LMpoGgtantwmto 1do Ehisralnusymayeberquiite 
fatebvaretoumany Of yours bute -tindythat pohenesys 
sometimes confusion with respect to certain terms and 


their use in the process. 
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TWemiqntarso'say that the cternsmtiace 1.am 
going to describe here came out of a review conducted 
by the National Academy of Sciences in the United 
States, 1983, a review of what had been going on in the 
federal government with respect to the evaluation of 
risks from chemicals in the environment. 

The academy committee that looked at the 
issues said that there is a consistency in approach, 
there has been for quite a long time, but not a good 
consistency in the use of terms and they proposed a 
specific way in which risk assessors in government and 
outside of government ought to organize information and 


to have it proceed through the evaluation process, and 


_the committee noted that whether one was talking about 


a chemical risk or any other kind of risk, that there 
1S a general procedure, a way to think about the 
problem and to organize your evidence. 

So this procedure, which includes a 
four-step process which I will go through here, is now, 
I would say, used, at least in the United States, in 
almost every situation where individual -- where either 
governments or other individuals are looking at the 
question of potential risk. 

I might say that in other areas of the 


world, I am familiar with what what goes on in this 
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kind of evaluation, there are some differences among 
countries in the use of certain terms and there are 
even some analytic differences in the way certain 
problems are approached and I will point out one of 
those, but generally you will find that in any 
evaluation these same steps are followed. They may be 
called other things and may not near as elesaid,/ iin 
this stepwise fashion, but it is the general approach 
toxicologists follow. 

The first step of the process, what we 
call hazard identification, concerns the issue -- first 


of all, by hazards we mean any inherent dangerous 


property, in this case the chemical agent. Some agents 


_are highly flammable, some chemicals are radioactive, 


we are particularly concerned with the issue of 
tLoxuoGityemthettirstestepminjevaluatiom isto survey 
scientific -- after you have identified the agent in 
which you are interested, to survey the scientific 
literature and attempt to identify -- 

MADAM CHAIR: Excuse me, Dr. Rodricks, 
can we just have a short break. 

MRESCASSIDYs? iTheys have? 'to*ereportea 
Spidle 

MADAM CHAIR: I did the same thing 


myself, Mr. Castrilli, this morning. 
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MR. CASTRILLI: Madam Chair, let the 
record show that I was not the source of the spill, I 
was simply the victim of the spill. 

MR SeCASSIDY sgehathink the sourcesot, the 
spill was a representative of the Ministry of the 
Environment. 

---Discussion off the record 

MR. CASSIDY: Just while we are waiting, 
it might be an opportunity for Dr. Rachman to advise 
the Board with respect to the last question on the farm 
mortality sstudy.osWe have pulledfithe transcripteoft Dr. 


Ritter's evidence and I think Dr. Rachman can interpret 


aE -Eor thesebenefiuiteotf: the Board 2 


DR. RACHMAN: Madam Chair, do I 
understand your question correctly that you were 
interested in the purpose for conducting the study? 

MADAM CHAIR: No, who funded the study? 
Wasivit--- 

DR. RACHMAN: Well, I'm not sure sl can 
answer that particular question, but I will read to you 
from Dr. Ritter's testimony. This is Volume 122, page 
20,463. The question to Dr. Ritter from Eleanor Cronk 
was: 

UWhop was. Thevauthorvof thisgabstracte.! 


His answer is: 
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"There were five of us. These are the 
joint collaborators on this study which 
are drawn from the Centre for Disease 
Control, the Laboratory Centre for 
Disease Control of the Department of 
Health and Welfare and the Environmental 
Health Directorate, my group of the 
Department of Health and Welfare." 
And that's really all he says. I don't 
see anything here specific to the echoing: this 
study. 


MADAM CHAIR: That's fine. Thank you. 


MReESCASS ED Yao). I believe we are now in 


-a poSition to proceed Dr. Rodricks. 


DR... RODRICKS: "A>" owas just beginning 
to go through quickly the four steps of any complete 
risk evaluation. 

The first step, as I said, concerns 
identification of the agent you are interested in, in 
our case, for example, 2,4-D or other herbicides, and 
to survey the scientific literature to identify the 
kinds of toxicity, the specific agent seems capable of 
causing under some conditions. All chemicals will 
cause toxicity under some conditions, the important 


DOM CRLSmWhAUMDYDeEMOLetCOxiciLyy;mdd0esMitrcauseicancer, 
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does it cause birth defects, does it effect 
reproduction, does it irritate the skin, and those 
properties of chemcials vary widely among them. So you 
want to find out whether a chemical can cause - the 
important word there is cause - specific kinds of 
conditions under some conditions. 

Now, the primary sources of information 
for this, among toxicologists and risk assessors, come 
from studies in experimental animals. The reason for 
why resort to the use of Rea eee) animals even 


though that's not the rodent -- laboratory rodents are 


not the species of interest to us ultimately, is that 


these are studies that have two pretty, I should say, 


-characteristics that make them very, very important. 


No’ "l,, you can gatner information on 
toxicity before you permit human exposure to take 
place. That*s very, very amportant. © NO. 2,10 anima. 
studies are well done, it is possible, relative easy 
and’ possible to establish Causation if a fairly 
straightforward way; that is, if you do the experiment 
well, you have animals that receive the agent of 
interest at various levels and then a set of control 
animals that are identical in every single respect 
except they do not receive the agent of interest, so if 


theretas an Grbec’™ you. canedt el, DUCE Causal loner a im ky, 
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easily. 

Theneche chard. important “point V's, 
although it is not perfect, we believe animal results 
are applicable to people with some exceptions and some 
qualifications, but there is enough basis for believing 
that if you see a carcinogenic response in animals that 
is convincing, there is a reason to be concerned that 
the agent may also present a cancer hazard to people. 
Again ,~ethatis. not a sper fect #—ithat."s. not. perfect 
knowledge, but we behave as if that's the case 
generally. 


Epidemiology studies - and I will come 


ibackwetodthrs.pointiinva Witt le imorel*detatielater.- are 


obviously of great importance because they are studies 


in human beings. The problem is that, No. 1, these 
studies are not controlled studies in any sense of the 
word like a laboratory study and it is a very, very 
difficult to establish a truly something approaching in 
amiakUl Vaeconitr oll eds mtuation ele willl wcomesback toe that 
pdilntwasluttle: brtielater. 

Oce TheveGarmeumortalatytstudyisiyan 
epidemiology study; is that correct? 

A. Yes, and there are, as I will show 
later, 15 to 20 epidemiology studies on, if not 2,4-D 


itself, at least the broad class of herbicides. 
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Anyway, it's very difficult (a eehe point 
I was just qoingeto makemismthatwit's very difficulty te 
establish causation from epidemiology studies because 
you don't have a truly controlled situation. You are 
taking advantage of a situation where people are 
already exposed and trying to set up something like a 
controlled study, but it's not really achievable with 
any Single study. 

Lyemight isay ythat, for, chemicals im 
general, most of the information that is the basis for 
regulation, certainly for pesticides and for almost all 


other chemicals, comes from animal studies. There are 


hundreds of epidemiology studies in the literature on 


chemical agents mostly in occupational settings where 


you can have more intense exposures and a lot of those 
show some kind of association between exposure and some 
health conditions or cancer even, but there are only 
about 30 where 30 chemicals or substances, mixtures of 
chemicals where the evidence has arisen to the level of 
what we would call a causal relationship, and I will 
come back to that point later. 

At any rate, you need to look at both 
kinds of studies when you are looking at a particular 
chemical and make then a judgment about whether a 


causal link exists. The second step, which I will deal 
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with more briefly now because I have a chart to 
illustrate this one in a couple of overheads later, we 
are trying to understand the relationship between 
exposure, the magnitude of exposure to the chemical, 
what we call the dose in sort of technical jargon, and 
the frequency and severity of adverse health effects 
because one of the principles of toxicology that not -- 
the dose, the size of the dose determines how much risk 
there is for any agent, and I will come back to that 
Sata later, but we are trying to understand that 


relationship for each of the toxic effects of concern. 


The third step, then, is what is called 


the human exposure evaluation. The first two are 


-specific to the chemical and come out of the scientific 


literature. The third step concerns the specific uses 
of the chemical that you might be interested in. In 
Our case, the pesticides used in forest settings, we 
would like to know that given the conditions of use of 
those chemicals, who might come into contact with them, 
how much of those chemicals get into peoples' bodies or 
onto their bodies, how much of the chemical over what 
period of time. We would like to know the answers to 
all of those questions because all of these determines 
how much exposure, how much risk might arise. 


I hope you can see at this point that the 
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fourth step, what I have called -- the Academy of 
Science has called the risk characterization step 
involves integration of information from those first 
three. There is no new information here in this step, 
it's rather putting together all of the information in 
the first three steps: What kind of health effects, 
how do they relate to exposure, what is the actual 
extent of exposure, and putting that together you 
arrive at some picture of the risk, the likelihood that 
under specific conditions those harmful effects are 
going to appear. That is called the risk. 


I put down likelihood here and I will 


show you a minute that how likelihood is expressed in 


-kind of qualitative terms, kind of a judgment, and it 


might be expressed in more quantitative terms as well, 
and I go into this ina little more detail on my second 
Charice. 

One final point here, that these four 
steps comprise the risk assessment or risk evaluation 
process. They don't in themselves lead to a decision, 
but the use of eh caves chemical -- there is a 
separate step in the process which we refer to as the 
risk management step that involves policy, the question 
of -- a decision about whether the risks are low enough 


Co beiconsudered Snsvgni hircantwor sare they too high, 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman Sivas ets 
dr ex (Cassidy) 


are they a significant public health burden and then 
other factors may also enter into a decision. As Dr. 
Rachman pointed out in connection with FIFRA in the 
U.S., benefits of the use of the pestcide are 
considered, et cetera, but those are a separate step 
and the risk analyst really doesn't answer those 
questions for us, although there are a lot of 
precedents that we can point out to for decisions about 
acceptable or significant or insignificant health risks 
based on this analysis. 

Let me then move on to the second chart. 


The Board asked during the scoping session some 


questions about weight of evid -- so-called weight of 


_evidence evaluations or judgments versus more 


quantitative evaluations of risk and I want to address 
that briefly and the process. 

Gr a LOOkungmatapad ea pomelxht baile? 4 1" 

De ebage dare uado net See these as 
either/or kinds of situations, but rather I believe a 
full evaluation of risk deals with both what are sort 
of qualitative weight of evidence evaluations, as well 
as more qualitative evaluations. 

Step one of the process, the hazard 
evaluation, is largely a weight of evidence evaluation. 


TEM Sy NoOtweasVriconquantit yatnisinwer are;answering Che 
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question: How likely is it that agent "x" causes birth 
defects and if we have animal evidence on that, we need 
then to judge the quality of all of the evidence 
available, we may then also look at human evidence and 
make an overall weight of evidence evaluation on the 
hazard question. So it's clearly a very important part 
ofy that step. 

The Ministry of the Environment panel of 
experts report on 2,4-D that I will come back to ina 
moment, is largely a weight of evidence evaluation on 


the question: Is 2,4-D a likely human carcinogen under 


anyeconadrctrons Vere =1sPonly the wrist steprot. une 


hazard -- of the risk assessment process, it is only an 


-attempt to answer that first step, although the panel 


also got into some risk issues as well, and I will come 
back to that, but most of the report is this weighted 
evidence kind of evaluation. 

MR. “CASS LDYset*?fhatomMOE meporteds Mxhw bit 
714, Madam Chair. 

DR. TRODRICKS. = oLeps 2zeand.. ,@ Une 
so-called does response relationship and human exposure 
evaluation, we try to make those as quantitative as we 
can. There are some sort of qualitative judgments in 
that process as well, but it is very hard to reach firm 


conclusion without some quantitative information; how 
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much exposure do people have, that's more than a 
qualitative question. You try to get some quantitative 
MmGormatoOnwaboutmoheesi zesofithat se Sosthatietiqure is 
quite important. 

Step 4, the final risk characterization. 
I might say that the National Academy of Science panel 
chose the term risk characterization very carefully 
because they were concerned that given our state of 
knowledge these judgments couldn't be strictly 
quantitative in nature if we don't know enough, and 
that there ought to be accompanying any quantitative 
evaluation a kind of weight of evidence evaluation as 
well. A qualitative discussion of how good the 
_evidence is and the uncertainties is not quantitative. 
So I see these as not either/or kinds of evaluations, 
but as really one in the same. 

Now, I would also have to seine Sue, and 
this comes up a great deal in the Crump evaluation as I 
Wises, evetest Omits andwthates -Exhibitu.. 

On ae On 

A. There is uncertainty in any risk 
evaluation. I have never seen one in all my years of 
dounguchi smmtat ediidn, tishave some sincertaintiesisin int. 
There are two kinds. You may not always have all the 


data you Want on a ispecifac? chemical or its uses, and 
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then there are also -- there are just some gaps in our 
basic scientific knowledge on many of these questions, 
that's another uncertainty. — 1 will showsyourr tne 
next graph a very, very important example of that. 

The general approach in the risk | 
evaluation process is where you have a range of 
possibilities, scientific possibilities to choose from 
and you really can't pin down at a particular step in 
the analysis one or the other as better supported 
scientifically. The typical procedure in the risk 
assessment process is to choose that assumption which 


will yield the highest estimate of risk, that is called 


a conservative or worst-case kind of analysis. 


Now, you don't have to do that 
exclusively, we also like to give what is called a more 
typical kind of assumption or what we call a more mid 
range kind of assumption so that cA Cts werent can 
look at what is perhaps a more reasonable kind of 
approach, but then you also want to look at what is the 
worst, the most pessimistic view of what might happen. 
The Crump analysis consistently uses, in at least one 
of their analysis, a series of worst-case assumptions 
that I will illustrate to go throughout the process 
where you have certain kinds of gaps in knowledge. 


LHe BLES teOl kuna t wis ata. iaulaiidl srw | 
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show a specific example in the next graph that I said - 
we can't claim that the risks we produce are 
quantitative estimates in particular, are accurate 
portrayals of human risk. We don't have any way to 
know that, at least from most exposures that occur in 
the environment, but we can say - and this is EPA 
language in the U.S. and I think quite widely 

accepted -\that by using this»sprocedure we put what is 
called an upper limit on the risk, an upper limit on 
how bad the risk might be. It could be Re aera ae we 
have no way to check it. 

The actual risk is most likely less than 
we're predicting by these methods and it could be zero, 
_but we don't know that either. Again, we can't have 
perfect confidence, but high confidence that the risks 
are like to be upper bounds. 

If you look at the Board's review, they 
made a point that you can't quantify human risk and I 
would agree with that. We don't have the knowledge to 
do that, but we can quantify some upper limit on what 
it might be and we can be much more confident of that. 

Let me give you one example of that on 
the next chart which deals with this very tricky issue 
of dose response evaluations. 


Onl ein be pagess2sics 
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A. A little sense of what goes on in the 
process. "eThis Sis Vargraphiwhich plots risk, whicher 
have over near on the vertical axis, and the units 
here -- let me just point to the units. With risks we 
are dealing with probabilities. Remember I said in the 
first chart it's the likelihood of some adverse effect, 
that is the probability here:* Probabilities*range from 
zero itovone, they don't Rave any units. YSooswetralked 
about a one in ten chance of something happening or a 
one in two chance or a one in a million chaites Or 


whatever. 


So I plotted over here on this axis the 


figure 0.1, that's a one in ten chance of something 


_adverse happening, the risk is an adverse event, up to 


something like 0.9, then I drew a line across here at 
-l; I did that because’-—~—"and #thenel called this; mthe 
region from risks of .1 and higher, the range of 
observation and I will explain that in a second. 

Theyother faxvs7 che enor ezonbalwsakts; eis 
the dose of the chemical, the exposure to the chemical 
Or dose, more technically, the amount that gets into 
the) body’. @trrevyou -anestal king raboutt=oabhi secomid sapply 
either to animal studies or to situations where people 
are exposed to the chemicals. 


All our techniques for discovering 
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adverse effects are limited to quite high risk 
Situations. It is just, as a statistical matter, very 
difficult or impossible to defect risks below about one 
Gen .tChaGus samprectty anloneni Sskarbuteaw th, animal 
studies, unless you ae going to use million and 
millions of test animals or with human studies, human 
studied tend to be even less sensitive, you have a 

im ht SOL thera skavouscould defect. y. You Bisteruiy out 
GES—S sul scelLikecanvanalyticals chemis trysmethod jtvyou 
just run out of statistical power to detect a risk. 

So I have called this the range of 
observation and one of the reasons in the animal tests 
you use very high doses, you use very high doses, much, 
-much higher than people would every be exposed to, to 
see 1f a risk can be produced and you do that because 
you are limited to detecting very, very high risks. 

SOMV.CUMwinl shave; oaele dnewralest raight 
line here as the sort of dose response relationship and 
I called that the peaeeaen response. I don't mean to 
imply that every observed response is a straight line, 
most of them are not, so this is kind of hypothetical, 
but that's what you typically observe mostly from 
animal studies. 

I would also add that in human studies, 


ange Seisea problemewith teveryesingleyonevyofmthe 
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studies we have on phenoxy herbicides in human studies, 
we really do not have any quantitative dose information 
from those studies at all. As a matter of fact, one of 
the serious problems is that we are not even sure which 
chemicals aie involved in most of those studies. I 
will come back to that. 

So I am not talking here about a specific 
chemical, but the general process because later in my 
discussion I shall be referring to some of the terms 
that’ come*out’ ‘in’ this discussion. 

Now, if we look at most chemicals that 
enter the environment and the pesticides at issue here 
would be good examples, actual human exposures will 
-tend to be rather low relative to those where you can 
observe effects. They will be way down in this range 
and that's quite typical. You may indentify the few 
occupational situations where exposures may be high, 
but most typically environmental exposures are very, 
very much lower. 

So the question is: If I can detect 
risks at very high doses and very high risks, then is 
there a risk and what is its size at very low doses, 
and that gets you into what is called extrapolation. 

The general thinking now among 


toxicologists*ist that, —— tit ctewoLealiyetti Sseso-cal led 
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dose response relationship isn't just going to end 
right here, it is going to continue below that even 
though you can't detect it. Then the question is: In 
what shape does it take in this range of extrapolation. 

There is strong evidence that for most 
toxic effects this will fall off at some point to what 
is called a threshold, a no-effect level, a threshold 
dose for most toxic effects, this is quite widely 
accepted, such that the risk really drops off to zero, 
at some REE cel above zero and you can determine that 
dose experimentally. 

In risk assessment now, this assumption 
Of a so-called threshold is now used everywhere that I 
KNOW sO tur Orealleiunds obstoxic, efiectssexcept cancer, 
and the general procedure here, the risk assessment 
procedure, is to identify that no-effect level 
experimentally and then ensure that there is some 
margin of safety as the term is called, margin of 
safety; people are protected from that range where you 
get effects by a margin of safety and there are some 
precedents for margins of safety for various kinds of 
tom enetrtects manda lewille come to,those, 

Cancer is more controversial. From the 
1940s and later, there is some experimental work for 


some substances capable of causing cancer; namely, the 
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radtativonsot var lousmeypes, (chat. tnis: CUT VEmooe cilis 
relationship between dose and response came down in 
what is called a straight line or a linear relationship 
and the risk didn't really disappear until you got to 
absolutely no exposure. 

In other words, there was some risk all 
the way down under this straight line here, but did 
fallVoftf.. the iprobabilityyom cancer would decine. myso 
it is really -- as I said, the experimental evidence of 
sore hee is very limted and mostly to radiation, 
Certain kinds cCh@raditation. 


There is some evidence for certain kinds 


of radiation that there might not be a threshold; that 


_is, the risk goes to zero only when the dose -- at an 


absolute zero risk only when the goes to zero, but 
falls off in a curve line like this so that the curve 
line -- if that were accurate at a given dose, you see 
the curve line shows less risk than the straight line. 
That "Ss sitrueVvawly Pche™ way" up. 

Then there is also.evidence for some 
agents that even eselne Soe may follow a threshold 
kind of phenomenon. Again, this is an area of 
uncertainty. The general approach, unless you have 
very compelling evidence otherwise, is to assume that 


all carcinogens, whether they are animal carcinogens or 
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known to be human carcinogens, follow this straight 
line relationship. 

I know of no evidence, I know of no 
analysis which suggests the risk could be higher than 
that wstGrad ghntvelinesathat seems very, very improbable. 
There is substantial evidence that it could be less and 
it could be zero, but the general approach in risk 
assessment, unless you have some data on sort of a 
chemical specific basis, is to use the linear, no 
threshold model, so it's the most pesimistic of what 
could happen and this indeed what Crump did in his 
analysis and this is indeed what the Ministry of 


Environment expert panel did in their analysis. 


: I don't disagree with that, we just have 


to be careful interpreting the results. 

Notice that -- one final point here or 
actually two small points. No. 1, when you follow the 
StratgqniwiainesanalysiswEor aj carcinogen -- 2 said for 
non-carcinogens what the risk assessment uSually 
FepoOntsmy satnesmanginsohwsatetyrithat, tsyiethe 
difference between the human exposure and the minimum 
toxic dose or the agent. 

For carcinogens, what is reported when 
you adopt this quantitative procedure, this straight 


JINE, Piss toy reponty——yilet.'s. say. you determines the 
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lifetime dose - this is really the lifetime dose we are 
talking about here - to be at some point along here, 
you then use the procedure to go up to the line and 
report the risk corresponding to that dose. So you 
will see in Dr. Crump's report and the MOE report 
presentations of risk as probabilities, mostly very, 
very low probabilities, done by that basic or that sort 
of analysis. So the risk is this probability of one in 
ten million, one in a million, et cetera, et cetera, et 
cetera. 

As I said, there are precedents to turn 


to to decide at what point you are going to say this 


risk is really negligible, there is no real need as a 


public health matter to worry about it. There are a 


lot of precedents, at least in the United States, for 
that, but that really is a separate risk management 
decision. 

Thee Nalwepo mts (Ont is 0el Senet on vs 
linear, no threshold model and this quantitative 
expression of risk is used almost everywhere in 
regulation in the United States for carcinogens as a 
guide to regulation. As far as I know, it’ has not been 
widely used at least in other countries, in Europe, in 
Japan, in Canada. I know it has been discussed and 


there have been some examples of its use. I'm not sure 
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why that is because in many cases more weight of 
evidence kinds of judgments -- this threshold kind of 
approach might be seen as kind of a weight of evidence 
judgment and is used for carcinogens. Both of them 
have merits and both of them have weaknesses, but in 
the United States this procedure -- I feel fairly 
confident it's a meaningful procedure as long as you 
are careful to note what you are doing and the 
uncertainties in it, that you are not really predicting 
actual risk, there is really no way to know that. 

Let me move on to the two specific issues 


that we are going to go over ina little more detail 


now, that is the general background and the context for 


dealing with them. 


Ome Daterselxhbibitas po ferxhibiee124 1s: 

A. As I said before, we were asked to 
examine primarily an expert panel report of the 
MindstryeofaHealth; gdatedyMarchwe23rd;e1982 whreh 
undertook a review on the question of the 
Garcinogenveutysofe2,4—=D specifically: 

Then we were also asked to look at a very 
extensive document that was prepared by Dr. Kenny Crump 
andahusmassocrates. erDra Crump has-va:ismal bnii rmim ithe 
Unite States, very much like our own, and they do 


similar kinds of analysis. We had never seen this 
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report before when we were asked to review its content 
toi see ifs iti conforms totgoed practices and risk 
assessment. So I have some opinions on each of those. 
I might just emphasize, as I tried to 
before, that in the weight of evidence concerning the 
Carcinogenicity of 2,4-D we are talking primarily about 
the question of whether it is -- whether it is known to 
cause cancer under any conditions, the hazard step, not 
the questionto£ :w yDoesyits pose’ a TriskhA lets Sayy.,in 
forest settings. That's a separate question that 
requires -- if you decide in the first case that it 


does cause cancer, then you would proceed with the 


other steps to see how big the risk might be. 


No. 4. I guess I need to add here, I 
guess it would be the appropriate point, that since our 
statement of evidence was prepared a second review of 
the weight of evidence to carcinogenicity SEL 2g4eD has 
been prepared by a group at Harvard University. 

MReeCASSIUDY 2? ~bahaveta kcopvvoLratnac 
document to file. It is titled the Weight of the 
Evidence of the Human Carcinogenicity of 2,4-D. It 
will be Exhibit 1245. 

---EXHIBIT NO. 1245: .Document entitled The Weight of 


the Evidence of the Human 
Carcinogenicity cle. 4aD- 
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DR. RODRICKS: This report appeared in 
January 1990 and it was put together by Dr. John Graham 
at the Harvard School of Public Health. He convened a 
panel of experts in epidemiology and toxicology to look 
atthe question of the carcinogenicity of «2,4-D,. the 
hazard evaluation. So I have added this and some 
conclusions from that report here. 

Both of these groups looked at three 
kinds of evidence and these are typically the kinds of 
things you would look at in making this evaluation, the 
available human epidemiology data, the available animal 


evidence, then I noted here on this chart other 


ine evanteica tasiandabviathatwienotes—— andiel £ «yvougo 


-through these reports you will see that the experts 


considered other information besides animal tests and 
human tests as part of the evaluation. They looked to 
see whether the material had any properties, for 
example, to indicate it could damage genes or cells. 
Phat wismones characterdsti cout. smnot 
a -- whether it does nor not is not an overwhelming 
determinant of whether it is a carcinogen, but it is an 
important part of the evidence. They look at chemical 
Structure, woLhem toxicologvadatas besides: thes cancer 
studies are relevant. So there was that kind of 


analysis in each of these reports. Each of the two 
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evaluations looked at those three kinds of evidence in 
great detail. 

On the question -- on the human 
epidemiology questions, I am going to repeat a couple 
of points I made and go into them in a little more 
detail on the general criteria for evaluating 
epidemiology studies because, as I said before -- we 
will go to overhead No. 5. 

As I said before, these studies are not 
controlled studies in the way a laboratory animal study 
is controlled. So judging whether a causal 


relationship - that's the ultimate question, do the 


studies show a causal relationship, that's very, very 


important - requires more than the usual kind of 


analysis, and this is a source of great confusion. 
There are, depending on how you count 
them, 15 to 20 epidemiology studies reported since 
19 -- most of them appearing in the last decade. On 
phenoxy herbicides or -- that is the whole class of 
about a dozen different phenoxy herbicides that have 
been in use of which 2,4-D is one, and even herbicides 
more generally, pesticides more generally or other 
Situations where exposures with these herbicides might 
be involved. 15 to 20 such studies. That is the body 


of evidene that these reports deal with. 
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I said already that these are not 
controlled studies, but to varying degrees 
epidemiologists are able to, by taking proper 
precautions, set up something like a controlled 
investigation where you are cuneeiane individuals with 
a disease to individuals without a disease and then 
comparing the differences in their exposures or, 
conversely, you might look at groups that have the same 
kinds of exposures and follow them to see whether -- 
I'm sorry, you look at groups that have different 
exposures, some to herbicides and some not to 


herbicides, to see whether there is any different in 


the disease pattern in those groups. 


Those are the sorts of studies that are 
undertaken and you try to set up something like a 
controlledgsatuatronyebutaa@biisiverys peryerarely 
achieved and achieved aletrue@controlisituation*in none 
of these studies. 

Now, another thing that is very important 
to consider, and I am citing here some basic principles 
that are I think widely accepted by epidemiologists 
andjJaspfarvdas licanmatell 7, weretiused sto®guide*the 
evaluation of the Ministry of Environment group and the 
Harvard group as well. 


First of all, the appearance of what is 
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called a statistical association between exposure and a 
health effect in a single study is not sufficient to 
confirm a cause/effect relationship. There are 
hundreds of epidemiology studies on pesticides and 

many other Suan cnle whee you see associations; that 
is, in a given study there seem to be some excess of 
the rate of a certain disease, certain cancers, certain 
kinds of cancers and exposure to a particular chemical 


or chemicals. For many, many reasons, just that single 


24 


25 


observation would not be enough to establish causation. 


I can use a simple example of why that 


might be the cause. There is, for example, a strong 


association between the number of hours people spend 


watching television and the risk of coronary disease, 


but we didn't really believe -- that's a very strong 
Statistical association, that televisions might cause 
coronary heart disease, but it is more likely that 
hours spend catching television reflects some other 
factor, maybe reduced physical activity that may be 
more directly related to it. 

So that sort of association gives you 
some clues and you can't ignore it, but, at the same 
time, you can't jump to a conclusion of causation. 
That's what we are trying to get to here. 


And you see that, you see in the studies 
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On phenoxy herbicides, several examples in the 
literature of associations between phenoxy herbicide 
exposure tand® certain kinds of-cancers. Sl ‘could’ list 
them. The earliest reports identified three kinds of 
cancers as possibly associated with exposure to 
phenoxyherbicides - these were reports from Sweden - of 
a group of cancers called soft tissue sarcomas, STS, 
and then two kinds of cancers of lymph cells. 

I was going to write them down here but I 
guess... 

Soft tissue sarcomas, these are just 


cancers of connective tissue of one type or another. 


sSsarcoma is just one type of malignant cancer, and then 


what is called Hodgkin's disease, which is a cancer of 
Certain lymph cells. It is a lymphoma, if you like, 
and then non-Hodgkin's lymphoma, and pathologists make 
a distinction between certain kinds of cells involved. 
in Hodgkin's disease as cancers of the lymph glands, 
lymph nodes and cells, and non-Hodgkin's lymphoma which 
issbasically allo other’ kinds of -> I’m not* enough of a 
pathologist to distinguish, you need a pathologist to 
distinguish them, but they do distinguish these as 
different kinds of cancer that shouldn't be grouped 
together. 


Anyway, there were association reports 
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between exposures in Sweden among forestry workers, 
people involved in spraying right-of-ways with phenoxy 
herbicides back in -- these studies covered the period 
79, ‘80 and '81 and these three kinds of cancer 
associations were reported. That, of course, gave rise 
to a series of studies over the next ten years and they 
are still going on on these questions. 

Now, because of the problem in any 
parnticularastudy) of distinguishing an associations that 
the statistician might see, any true causal 
relationships, the epidemiologists seek - I have these 


five criteria listed under Item No. 4 here - generally 


sseek before reaching a judgment about causation the 


following kinds of evidence. 

Fagstyofpaldys theyiooksfori consistency, 
a consistent pattern of associations in several 
studies, several undefined. There is no specific 
Criteria here, but you would like to see it in several 
studies conducted in different populations by different 
methods of study, and I will go back and review where 
we are on phenoxies with respect to this criteria. 

B, if you want to establish a causal 
relationship, you ought to know what it is that those 
people were exposed to in as much detail as you can; 


what the chemical was, and how how much exposure 
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occurred and over what period of time. That's 4B. 

C -- A and B are probably the strongest 
components of the analysis. C is nice to have, 
sometimes very difficult to apply and our 
epidemiologists realize this, that just as in my dose 
response relationship I showed you later -- I'm sorry, 
earlier, you would like to see evidence that as 
exposure increased in those populations the risk, the 
numbers of cases, if you like, of the cancer also 
increased. 

There are many examples of instances 


where you see an association between exposure and an 


excess of cancer in one group, but then you look at a 


group that is more intensely exposed for a longer 
period of time and there is no association there. That 
would raise great doubt. You wouldn't say there isn't 
a causal relationship, but that sort of observation 
would raise great doubt about whether there is a causal 
relationship. 

D, just the strength of the statistical 
association is important here. How strong the 
Statisticians say this association is and then, 
finally, some evidence from animal studies. This would 
notmbe required, butmifeinm fact; you had confirmatory 


evidence from animals, that would add further weight to 
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the evidence. 

Now, these are general criteria and the 
general procedure for reaching conclusions on any 
specific case is to gather a group of epidemiologists 
who look at all the available evidence and make a 
judgment. This is not a simple formula that they might 
carry through, they make a judgment about the weight of 
that evidence and how closely or not so closely they 
match these criteria. 

In the case off 2) 4-Dsinparercular, 1 
Willugo itoS'Ca)piwhrchishists“the™=conelusions fand? lewis 


tell you a few of the reasons why both the MOE experts, 


Exhibit 714, and the Harvard panel of experts reached 


the conclusions they did. 

OSS That sVExhvp ita 2457/8 chestharvard 
panel of experts. 

A. This is only on the human 
epidemiology evidence, it's not the total evidence. I 
will talk a little bit again about animal evidence and 
other kinds of effects. 

With respect to the human evidence, the 
MOE concludes, and I will read this quote and comment a 
little bitMabout’ it" and how it got there. 

"Using IARC terminology..." Let me 


Clarify that. IARC stands for the International Agency 
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for Research on Cancer. It is a unit of the world 
health organization in France and one of their -- they 
do cancer research, but one other thing they do that's 
very, very important is convene panels of experts to 
review cancer data on environmental agents and other 
agents as well, drugs and so forth, and reach 
conclusions about the evidence of carcinogenicity. 

They have three categories of evidence. 
The first evidence is, we believe there is sufficient 
evidence to establish causation and they have reached 
that in about 30 cases. Some chemicals you may know, 
benzene, arsenic, cigarette smoking, DES. As I said, 
about 30 kinds of chemicals or, in some cases, 
occupational settings. 

They then have limited evidence, a 
limited evidence category which says it does not rise 
to causation but there is some suggestions of an effect 
and further studies ought to be done, and then they 
have inadequate to classify, that's the third IARC 
category which says the evidence doesn't even suggest 
even the limited category. 

Okay. So the quote from the MOE is, 


"Using IRAC terminology... they «chose 
to use that same terminology, 


"...it may be concluded thatetheresis 
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limited evidence of carcinogenicity in 

man from exposure to phenoxy herbicides. 

In terms of exposure to 2,4-D 

specifically, the evidence must be 

regarded as inadequate to classify it as 

a carcinogen." 

If you read the report carefully, the 
limited evidence they refer to primarily concerns 
non-Hodgkin's lymphoma, although only one of these 
three. The soft tissue sarcomas have been looked for 
in several additional studies and seen one other time, 


but in most cases you never see them again. So you 


don't have any consistency. 


Hodgkin's disease has not been seen with 
any consistency whatsoever. There is some pattern of 
consistency for non-Hodgkin's lymphoma, this particular 
case, but it seems the best you can say is phenoxy 
herbicides might be involved there, not any specific 
herbicide, and it's suggestive only. 

The Harvard panel of experts reaches 
close to that same conclusion. There is one subtle 
difference and I need to point that out. The Harvard 
panel of experts' conclusion was, using case control 
and cohort studies, those are two kinds of epidemiology 


studies: 
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"Epidemiologists have examined whether 
human exposure to phenoxy herbicides is 
associated with various forms of cancer. 
While a cause/effect relationship is far 
from being established, the epidemiology 
evidence for association between use of 
2,4-D and non-Hodgkin's lymphoma is 
suggestive and requires further 
investigation." 
Just my own editorial comment on that, 
this report emphasizes throughout the problem in all of 


these studies of separating 2,4-D from all the other 


phenoxy herbicides. As you read the report, you find 


them trying to deal with that problem. I just found it 
a little surprising in the conclusion that they then 
linked a suggestive evidence 2,4-D with non-Hodgkin's 
lymphoma. 

The rest of report wouldn't seem to 
SHUSCeGStELNat asDUtestnates sine Factmwhat jihevyesayva n jthewr 
conclusions. They suggest there is very little 
evidence of association between use of 2,4-D and soft 
tissue sarcoma or Hodgkin's disease and no evidence of 


association between 2,4-D and any other form of cancer. 


So those two conclusions -- there is a slight 


difference between the two, but they are basically 
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very, very close. So causation not established, based 
on human evidence, but certainly they are both 
Suggesting additional studies. 

Animal evidence I will summarize quickly. 
They all looked at that. The Crump report also deals 
with the animal evidence. There are -- there were 
three sets of studies. This is summarized in the Crump 
report, published in the period from '69 up to through 
'74 on 2,4-D and certain esters of 2,4-D and amine. 
They were all negative, either in rats mice or both. 

I must say that those three studies were 


quickly passed by by the MOE Board of experts. They 


are fairly old studies and although they don't show an 


effect, you can't give them very much weight and I 
wouldn't either. 

There 1S a more recent study conducted at 
EPA's requests by something called the Industry Task 
Force’ on’ 2,;4-D, that*is’a Sstudy=inemice and tTatcreor 
carcinogenic activity ina lifetime feeding study for 
2,4-D submitted to EPA. This has been reviewed and 
judged as providing insufficient evidence of 
Carcinogenicity in mice and rats by the MOE panel of 
experts and by the Harvard panel as well. 

They did a very through evaluation in 


both cases. The MOE panel's evidence evaluation is 
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essentially good on that particular question. EPA had 
reached basically the same conclusions. There is one 
thing you ought to know, and I think Dr. Rachman noted 
it for you, the EPA is seeking additional animal 
studies on 2,4-D and it is one of the controversies 
that comes out of a technical issue having to do with 
these cancer tests. 

I said earlier that when you do a cancer 
study you try to give very, very high doses so you can 
be sure to predict risks if they are there because it 
is difficult to predict risk unless you give very high 
doses. 

The EPA judged that the **ITF studies, at 
least in the mouse and probably in the rat, do not get 
ComamnighmenoughedGsestoebertullyeadequate *topsatisty 
their requirement, what is called a maximum tolerated 
dose. The idea is you have got to pump up the dose 
Unt IV Oumoeteas shighwass4yvauscanaso youcean*see ithe -— 
but without threatening the lives of the animal in any 
other way except for the development of the cancer. So 
you try and increase the sensitivity. 

EPA does not find them acceptable, the 
MOE panel of experts found the rat study acceptable and 
Mts 21S caaively., aV.euy,-cLosemcalls. 


I have not gone through the studies in 
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all detail myself, so I do not have an independent 
opinion on the -- the MOE panel thought it was achieved 
in the rat but they were not sure it would have been 
achieved in the mouse. They may not agree with EPA 
when they evaluated the study, but that's all the 
evidence we have and that's the conclusions reached by 
those panels. 

FinallySiewill=qe8to va tattle bit iofsjthe 
other relevant data. This was reviewed extensively by 
the MOE panel of experts and less by the Harvard panel. 
They didn't give it as much attention as the MOE esi 


did. They have a long discussion of the so-called 


potential for 2,4-D to cause damage to genes. These 


are studies -- these are not cancer studies, but other 
kinds of studies, some of them in test tubes with 
bacteria, others in whole animals, and their 
conclusion, the MOE conclusion -- there are probably, I 
didn't count them, but there are probably two dozen 
studies on 2,4-D in the scientific literature. 

They decided it was not genotoxic, so 
then finally putting all that agate both panels 
agree on the total weight of the evidence from the 
animals studies, the human studies and the general 
toxicity studies. The MOE panel of experts said: 


"There is insufficient evidence to 
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Suppontweamiindangethat 25.4-Diisva 

Carcinogen and, consequently, there is 

insufficient evidence to conclude that 

existing uses of 2,4-D in Ontario pose a 

Significant human health risk." 

I will mention in a moment, as I discuss 
Crump now as my final discussion, that the MOE panel of 
experts did go a bit beyond the weight of the evidence 
evaluation of carcinogenicity and did some more 
extensive evaluations of potential risk, and I will 
refer to those as I proceed. 

The Harvard panel of experts, I gave you 
their conclusion on cause/effect relationships, it's 
far being from being established. And, again, they do 
Suggest additional studies because of the possible 
suggestion of an association with non-Hodgkin's 
lymphoma that seems to appear in several studies; not 
all studies, but several studies. 

Q. The cause and effect relationship 
they are referring to is between 2,4-D and cancer? 

Rees Yes) sthiseisetheswhole srsethatis what 
these both refer to, a question of whether the hazard 
evaluation -- whether 2,4-D is a potential human 
carcinogen. 


Q. Now, we are referring to page 9. 
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A. The last part of the presentation 
deals with Dre "Crumpys report, Dr. Crump! andehis 
associates, Exhibit... 

One 6. 

AZe 9716." testis’ entitledtWorst-Case 
Analysis Study on Forest Plantation Herbicide Use. It 
was prepared for the Department of Natural Resources of 
the State of Washington. They're specific to 
herbicides and at least three -- I have the seven that 
they examined in detail and three, maybe four are 
relevant here in Ontario, 2,4-D, glyphosate, and 


picloram I understand are relevant here. I don't know 


whetheritriclopyr “is;,-Ivheard it ymight” be,” I dont 


know. The others I guess are not, but these are the 
ones that were of issue in the State of Washington. 

I must say that they looked only at aerial application, 
and I might emphasize that. 

We went through the Crump analysis, it is 
quite extensive, to determine whether it was conducted 
according to standards that we believe are appropriate 
for risk evaluation, the steps or the process I 
referred to earlier, whether they were clear in the 
assumption where they had to use assumptions about -- 
in certain cases, whether they stated what they were 


and their basis and whether -- when they said they were 
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doing a worst-case analysis, whether they documented 
that in fact that was the case. So that was our 
analysis. 

They evaluated a hazard identification 
phase, all of the non-toxic effects of the herbicides. 
There are extensive toxicity reviews throughout their 
report. They did not discount any reported effect as 
irrelevant to humans that we could see, and I think 
there -- if anything, excessively concerned here. 

There are some instances where the authors of some of 
the reports that they pevieed concluded that a 
particular effect was not related to the herbicide, but 
-lt appeared and the authors may have tried to explain 
it away aS spurious, but in the Crump report you will 
find consistently that they don't discount those 
information. So they took a very conservative view to 
the health evaluation. 

They also did something that may sound a 
Pert iewinusualy “buteiteasenoteuncommonjan risk 
assessment, this third bullet, they assumed, even 
without evidence, that all the herbicides could be 
potential human carcinogens, even when the evidence was 
negative or otherwise inconclusive. Now, why would you 
do that. 


Well, when you have a so-called negative 
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animal study, let's say, as you saw from my earlier 
chart, I hope, that those studies are capable of 
detectingyfairlyo high. risks at’ fairly high'doses,. but 
it is just possible that there may be a cancer risk and 
your couldn "t) detect) a ty! SSomitersinom uncommonsem risk 
assessment to say: Well, what if we just missed 
detecting the cancer risk here, how bad -- a cancer 
hazard, I should say, let me be careful, what if we 
just missed it in this negative study, that there 
really was an effect, but it was just below our 
detection level. 

Well, we can answer the ‘what if' 
question by doing a kind of risk assessment which says: 
I am going to assume there was an effect right at the 
detection limit of this experiment, and then proceed. 

I will show you a little bit on the dose response how 
that's done. 

I might add a couple of points here. The 
Ministry of the Environment panel had this -- I'm 
sorry, itheslTFyanimal® study@thaty teiastedPeariier, las 
done by this Industry Task and submitted to EPA, was 
not available to Crump when they did their analysis. 

It was available to the MOE panel and 
they reviewed it and did with it the same sort of thing 


that Crump had done with the earlier cancer data; that 
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is, they assumed in their evaluation, they being the 
MOR Panel thatthe resmights bea risk Sinsthate study but 
we just missed it, and they proceeded to do a risk 
assessment on that basis. 

On chart No. 11, the dose response 
evaluation, in Crump they consistently use, as far as I 
could telluin going ithroughval lof therdata, we did not 
review obviously all the underlying data because they 
cite hundreds and hundreds of studies, but where they 
were cited and laid out in their analysis they use 
always the most sensitive indicator of toxicity for 
non-cancer effects to establish the no-effect level, as 
it is called, the basis for deriving the margin of 
isatety.: 

They used the linear no threshold model 
for carcinogens that I mentioned earlier and even went 
a little bit beyond the linear model, they used what is 
called an upper statistical confidence limit on it to 
put more conservatism into the process. As I said 
before, for non-carcinogens they assumed a risk. 

Cans lanustmoosDack™ Loamy 'graphiefor one 
second to give you an idea of how that can be done, 
2(a). For all of those herbicides where there was 
animal data, cancer data that were negative or of 


borderline significance, what Crump did was to say you 
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can calculate where those experiments run out of 
detection power, roughly around this risk range. So 
they said, what if there was an excess risk in the 
animal study right here, we just missed it, and that's 
possible. So let's assume that risk exists, then you 
can do the same kind of extrapolation. 

That's what they did, and I will add to 
that, that the MOE panel did the very same thing except 
with this newer set of animal data that was not 
available’ to Crump. So botiY of them~- looked ‘ate that 
question. 

T'nave®to enphasize, 25 4-p == dem Sorry, 
-the MOE panel looked only at 2,4-D, Crump looke at all 
the other herbicides. So that's what I mean here in 
chart’ Noe ii’ that’ was on, third bpulveter= for tnoce 
that are not yet shown to be carcinogens but were 
assumed to be, they used the highest possible risk - 
andy I put* that in“quotes*®— thats your could derive: trom 
the negative data. That has to be kept in mind when 
you look at the risk results. 

On the human exposure evaluation, this is 
probably the most complex part of the Crump report, 
they considered both workers, those involved in the 
aerial application, the mixers, the loaders, the 


pilots, the mechanics, the Department of Natural 


Farr & Associates Reporting, Inc. 


24 


25 


Rodricks,Rachman 38589 


dr ex (Cassidy) 


Resources' personnel who would be nearby and what in 
the typical risk assessment setting is called the 
general population. That's the term we use for people 
other than those involved occupationally, bystanders I 
guess has been the term used here. It means the same 
thing, but members of the general population which 
would include children and older people, et cetera. 

They considered both of those categories, 
they looked at every pathway of exposure that could 
exist. They might have missed some, but I would be 
hardpressed to point one out. They looked at 
inhalation of the herbicides from the air, direct skin 
contact for workers, that's obvious, they also 
considered direct skin contact of bystanders who might 
pass through a sprayed area and into contact, say, with 
plants. 

They considered ingestion of foods, and I 
guess I should add here drinking water. They assumed 
people would drink from streams that might have been 
affected. Fish ewald game and berries were all 
considered. They presented both what they call 
reasonable and worst-case exposures and by that, in 
going through the analysis where they had data or had 
to use assumptions, »they tried. to, set. out very clearly 


what they meant by a more typical kind of exposure 
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situation, both for the worker and for members of the 
general population, and they also considered what might 
be-agvorstzcase., 

Let me give you one idea of what they 
meant by worst-case. I'm not even sure I would go 
quite this far in the worst-case, but here is the 
general population exposure that they considered, that 
an individual would have all of these characteristics, 
not. “just onerol tihemtor ’two of mihemsmbutral ror them, 
that the individual lives continuously outdoors 24 
hours a days, that the pesticide -- the only pesticide 


that individual has contact with is that which came 


down at the maximum approved usage rate, not other 


rates, that the total body skin area would be exposed. 


That's an important determinator of how much gets into 
the body, how much of the skin area is exposed. They 
used the assumption of total body area. For their 
reasonable case, they use half the body area. That's 
the sort of difference they make. 

Now, that iS an assumption and we don't 
really know what sort of average body area is exposed, 
but those were their assumptions. They are probably 
both quite high. Well, obviously I guess the worst 
Carelisitiaimiy nigh, 


They used their data on how much of the 
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herbicides go through the skin when they are applied to 
the skin. There are humans studies on this question, 
there are animal studies on this question. They give a 
range of outcomes for the different herbicides and in 
their worst-case they assumed the high end of every 
reported value for the amount that goes through the 
skin. 

They had -- this person would be eating 
at two levels of food consumption rates, half kilogram 
gram per day, for example, of wild game, half kilo, was 
their estimate of what might be the worst-case and they 


used a rate that approximates more normal meat 


consumption based on other data for the more reasonable 


case. They then took where the more data that shows 


that the herbicides persist in» different environments 
for differents period of time. They used for the 
worst-case the data shown with the longest persistence 
after a spraying episode and in the reasonable case 
they used a more average level. 

So those are some of the kinds of 
characteristics that are worked into this analysis and 
they are all laid out. It is quite an effort to 
understand that and go through the report, but it is 
all in there. So, again, those have to be kept in mind 


when doing this analysis. 
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Now; tney lasteachart nene =- 

MADAM CHAIR: Excuse me. Sorry, Dr. 
Rodricks. 

DR. RODRICKS: Sorry. 

MADAM CHAIR: We normally break for lunch 
at twelve. Is this a good time for you to break or is 
Lie acr 

DRESIRODRICKS <="? Vipwer lef unishsieha st ange ve 
minutes I should think, not much longer, unless you 
have questions."\ This chart, which asa summary =- it's 
up to you, five, ten minutes maximum. 


MADAM CHAIR: I see we will then get into 


‘the? conclusions! ion the anabysis.") & thinks would 


rather hear the last part together. 


DRY RODRICKS:" 3 Okay, tnae isn caine: 

MADAM CHAIR: Thank you very much. We 
wild"bei-backt+atris 3048" Thank yous 

MR.) *CASTRILEL?? -Madany Chair; 2. am 
wondering if I could simply advise the parties and 
yourselves Of the ‘exhibits HWexpeccy 11 wi liggant «has 
afternoon or be referring to this Epa eee 
probably tomorrow so that everyone involved can acquire 
them from their offices, if necessary. 

ESC DM Se. 7 ate et ON One en eer 


U233) 1236, anual. oye 
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MR. CASSIDY: Are there any transcript 
volumes, Mr. Castrilli, that you intend to refer to? 

MR. CASTRILLI: There actually is one. I 
actually may not have to refer to it, but it's the one 
that's referred to, I believe it is 122. 

Aqtuallymaekimesorry, slhcanmatecoenfilirmithat 
atathegmoment; sbutwh think it 1Sse8b2 2. 

MR. CASSIDY: Are there any other volumes 
or just that one as a possibility? 

MRia GASTUR DGG: eel Sch unig tics \that one. 

MR CASS EDYegerAl eri ght... felhanketyour 


---Luncheon recess taken at 12:00 p.m. 


Ole SUMING mal iaelns. 3.0) ep me 


MADAM CHAIR: Please be seated. 

Mr. Cassidy? 

MR. CASSIDY: Good afternoon, Madam 
Chair, Mr. Martel. 

We are prepared to continue with some 
final comments from Dr. Rodricks. I anticipate we will 
be approximately another 10 minutes and then Mr. 
Castrilli has indicated he is prepared to proceed. 

DuywRodracks2 

DRE PRODRICKS:elewase just) aboutmto 
present a small piece of the risk characterization 


sectionsotethes ChuUmparepoLltipmeelhis@tablesdealsiwith the 
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highest risk that they found. This was individuals 
involved in mixing and loading pesticides for forest 
application sand sthis *table*==9thrs chart; that 1s, 
overhead No. 13, pertains to use of that group. 

Another very, very important piece of 
this that must be specified, this is the way Crump 
presented the data in their summary. This risk 
pertains to the risk associated with a single spray 
application. Now, obviously that wouldn't be the total 
risk, you have to go back into the report to find the 
totaliirisk ‘andlithettotalsnuskewoulds be —— 1 will also 
report that *toryou. 


Because we are dealing with risks which 


are basically directly proportional to exposure, you 


can take the risk for a Single spray application and 
answer the question for any other number of 
applications you might want tomicok*at “for, ers say, 
workers who are involved in spraying and they did that 
inwtheir weporti-andhliwiiliy.es 

Anyway, for the single spray application, 
for 2,4-D, the worst-case risk of cancer that they 
found - this is what we call assumed because we are 
assuming that 2,4-D was a carcinogen - was of the order 
of - I would say less than, because remember also the 


methodology places an upper bound level on the risk - 
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One in 25 million over a lifetime. 

There are many different ways that one 
Canglookeatythesquestiongofetotall nisklG eine Crumpis 
report they relied upon data from the Department of 
Natural Resources in the State of Washington on the 
periods of time people in the pesticide application 
business hold jobs, how many spray events they might be 
involved in over a lifetime. In the Crump report, 
there is a table at the rear of the report that deals 
Wa Cheathase 

I may want to just mepe ion that number, 


may I? I guess I should have written it down, sorry. 


ye canemand, itaquickilyc.:Tablemiaalsiiofethen Crump report 


contains one estimate of total risks that might be -- 


cancer risks that might be associated with various 
herbicides for different occupational categories, the 
pilot, the loader, the mixer loader, the mechanic, the 
observer. 

For the worst-case exposure, those risks 
risers to, about) ones ini.00;, 000° over; amlifetime for» the 
loader, for the mechanic and for observers they are 
stild, in. the-orderpofgoneptosthree,peromillion?over a 
lifetime. Now, that would be more specific to the 
State of Washington. 


Temightgaddgmtrhensethat onethis 


Farr & Associates Reporting, Inc. 


24 


ao 


Rodricks,Rachman 38596 


dr ex (Cassidy) 


particular issue also, 2,4-D, as I mentioned before, 
the Ministry of the Environment's expert panel also 
made a similar kind of analysis for 2,4-D and for 
workers. Results of that analysis are presented on 
page 51, Table 8 of the MOE report. 

This has some advantages over the Crump 
analysis because, No. ll, it relies upon the more recent 
animal cancer bioassay data that I mentioned before for 
their worst-case analysis. Remember, this was a 
negative study or not sufficient evidence of 
Carcinogenicity, as the panel named it, but they went 


and performed this analysis on the assumption that it 


Might be a carcinogen. 


They also have had available, and it is 
summarized in the MOE report, some more recent data and 
ity Ps) Canada jspecifiicr=— (Onvar2torspec. frcrvon 
occupational exposures to 2,4-D incurred during the 
application of either aerial application or exposures 
that are incurred from individuals who are applying 
2,4-D from backpack, hand-held applications. 

Their analysis -- and they also looked at 
the question of the number of days over a lifetime when 
individuals might be involved in these spray operations 
in Ontario. They had that information and they had a 


citationgbo thabeeniAcanson] Vae-slacanttaverttryni tenis 
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correct, but it is a citation to a department of -- may 
Lajustechecks 

Yes, I'm sorry. On page 20 of the MOE 
report «they srefer to axssurnvey from DHS, 1987. It was 
the basis for the number of days in a lifetime that 
exposures would occur to workers involved in the 
applicatuonlofie2;4—D in \CanaddancSosthere: wasiva 
Canadian -- Ontario specific survey. 

Their risk numbers are in the same range 
as Crump's. The risk numbers for a full lifetime risk, 
the highest risk they found was for the backpack 


sprayer. Those risks are reported in Table 8 of the 


MOE report, in the order of five to eight per million 


over a lifetime. Those are the highest risks they 


found in an occupational setting, and for those 
involved in aerial application, the mixer, loader 
risks, as in Crump, were the highest, but in the MOE 
analysis they were a little under one in a million over 
a lifetime; somewhat less than Crump reports, but 
clearly in about the same range. So we have those two 
analysis which are in fairly close agreement. 

Just for perspective, in the United 
States at least, and this comes out in the MOE report 
for occupational carcinogens, occupational carcinogens 


in the United States are regulated by the Occupational 
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Safety and Health Administration, and part of the basis 
for regulation of such carcinogens is a risk assessment 
of the same type I have talked about here. 

For workplace exposures, the OSHA, as we 
call them, have made decisions on about a dozen 
carcinogens over the last 10 years have not sought to 
reduce occupational -- lifetime occupational risks for 
carcinogens below about one per thousand. That's about 
as low as they get, one per thousand. 

The MOE report presents a couple of 
examples, but there are many more to choose from. Now, 


that is a policy decision to be sure, but these risks 


are certainly well below - 'these', that is pertaining 


to 2,4-D under both analysis - are well below what at 


least has been accepted by OSHA for occupational 
carcinogens. That may not be the only standard, but 
that's certainly one. 

The Crump report deals further with 
glyphosate and picloram, a similar analysis, yields 
risks again from a single application very, very much 
less than one in 25 million for both of these combined. 
These are lowest’risk figures in’ this chart and, again, 
if you refer to Table 11-15 of the Crump report where 
theysdealiwithg@totals 11 fetime*rrsks" in Washington, 


these rise; that is, glyphosate and picloram, rise to a 


Farr '& Associates Reporting, Inc. 


24 


29 


Rodricks,Rachman 38599 
dr ex (Cassidy) 


maximum of about one to five per hundred million over a 
lifetime. They are extremely small risks. 
Theywatsoidealtwithemargins ofSsafety for 
reproductive and teratogenic effects and, again, 
remember this is the worst-case analysis for 
occupational exposures. I should add that there is 
also a great deal of information about the general 
population and all the risks are much lower than these. 
Margins of safety for reproductive and 
teratogenic effects, this is the difference between the 
no-effect level, the maximum dose in which you see no 


toxicity, and the actual exposure to 2,4-D. They 


_reviewed all the reproductive and teratogenic toxicity 


Gata for these three and the other herbicides and found 


margins of more than 100 for 2,4-D, more than 400 for 
glyphosate and more than 20,000 for picloram. These 
vary because these materials have different degrees of 
COX Giiye 

For other toxic effects, they also review 
just sort of general toxicity of these materials other 
ene reproductive or teratogenic effects. They found 
margins of safety from more than five 2,4-D for the 
worst-case worker, more than 100 for glyphosate and 
more than 2,000 for picloram. 


I need to comment on the five a little 
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bits Pr This* isa workers populatYron@and ayworst-case 
analysis. Crump characterizes this very, very 
carefully because they did something a little unusual 
here. They chose for the no-effect level for -- what I 
am just calling sothermtoxic) effects 1t ikurnsSmout in 
the case of 2,4-D it will effect the kidney adversely 
at a sufficiently high dose, so it's just kidney 
toxic lL inyas 

They took data from what is called a 
90-day study where the animals are exposed continuously 
over 90 days, that is called a subchronic study, to 


derive a no-effect level for this material and took the 


Imargin of safety from that, but now recall we are 


dealing now with exposures which are highly 


intermittent and in the human lifetime comprising a 
much smaller fraction over the lifetime. So there is 
some additional margin of safety in there beyond the 
Five. It is not really possible to estimate that. 

I might also add, and this comes out of 
the MOE report because the no-effect level that 
Crump -- the toxic effect level that Crump referred to 
ForvVsystemicmeffects! forma f4-Ds that vsi9 fom tthiese 
other toxic effects, came from this 90-day study I 
referred to. That 90-day study was a study submitted 


to the Environmental Protection Agency by this Industry 
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Task Force on 2,4-D as a study that was to be used to 
make decisions about how to design the long-term cancer 
study they were to do. It is called a screening study, 
where you try to figure out from results of that study 
how to dose the animals for a lifetime. 

What the MOE report points out is that 
when -- and that was not available to Crump, when that 
long term, two year exposure study actually took place, 
there was no effect on the kidney seen at the dose 
where you saw something in the 90-day study. No effect 
whatsoever. 


The MOE doesn't try to explain that, 


nobody has tried to explain that very much except so 


Bayethat;-sandethisyistanesthe MOErreport®=sthatein all 


studies there are effects you will see in various 
Organs that occur spontaneously in animals and you try 
to separate those from effects due to the chemical. In 
this case, we are not sure why we had the observation 
in 90 days of something going on in the kidney and no 
such effect over -- we the exposure was longer at the 
same dose. So there is a little uncertainty there 
about where that no-effect level is, but the long term 
study should give us some comfort. 

The reasonable exposure scenarios, the 


more typical exposures, of course the risks are 
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smaller, roughly on average 80 times smaller than the 
worst-case cancer risks and safety margins are about 
four times larger for the reasonable exposure 
Situation. Again, these are for workers, the general 
population much less. 

I will close then just to mention some 
other characteristics of the Crump analysis. We were 
asked to comment on the general procedures, the quality 
of) the? reportsandsther group. ‘Dréy Crunp Slst-onewor 
the -- as I say, is an internationally recognized 
expert in chemical risk assessment. That is kind of an 
understatement. 


He is one of the people whose 


_publications during the late 60s and early 70s really 


gave rise to much of what we do in risk assessment. 
So he is really quite widely acknowledged as an expert 
in the area. 

The methodology used conforms in all 
respectsitoithat srecognized?elat "Vedas taint the sunttred 
States, aS an appropriate way to evaluate risks. 

O» Slvunderstand i thakyyourwisheto rere 
copies of the guidelines that are used in the United 
States for assessing carcinogen risk? 

A. Yes. The Environmental Protection 


Agency has actually published from time to time reviews 
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Or what they call guidelines on how they go about the 
cancer risk assessment process. 

MR. CASSIDY: I have a copy of those to 
provide to the Board, Madam Chair, as the next exhibit 
which would be Exhibit 1246, entitled Guidelines for 
Carcinogen Risk Assessment, dated September 24, 1986 
published by the U.S. EPA. 

---EXHIBIT NO. 1246: Document entitled Guidelines for 
Carcinogen Risk Assessment, dated 
September 24, 1986 published by 
the U.S. EPA. 


DR. RODRICKS: With respect to the 


worst-case analysis, bullet three on this last chart, 


we couldn't find anything in their analysis that I 


wouldn't consider worst-case for their worst-case 


scenario. It seemed to be appropriately conservative, 
in some cases more conservative than I would have 
Carried out. More conservative in procedures that.were 
adopted than I would have adopted. 

There is no clear single definition of 
what you mean by a worst-case analysis and how you put 
together the data to reach a conclusion about 
worst-case. I showed you some examples from the 
report. They seemed to be a bit extreme, but given the 
outcome of the assessment, I don't think that's 


problematic, but this seems to be -- excessively 
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pessimistic, as I've said here. 

One of the reasons you do a worst-case 
analysis and risk assessment is that it is generally 
easier to do, requires less data and information 
because you could substitute some pretty extreme 
assumptions like the hundred per cent body exposed sort 
of assumption, which I guess would have to be read as 
aS a worst-case assumption. You can do that sort of 
thing in a worst-case analysis without collecting for 
some’kinds. of¥iniormation "a Wot ‘on datazessouthirs is 
not an uncommon practice. 


If the result of that very worst-case 


analysis yields risks which are extremely low, that's 


important information because it says -- gives you a 


couple “of cluves,) the™most “important "one sof which it 
tells you whether it is really worthwhile proceeding to 
get vadditiional tinformatwon.eea fe the risks *under-a sort 
of very worst-case assumption seemed to be very, very 
low, then that raises a question whether it is really 
valuable to learn something new. So that's one of the 
kinds of uses. 

TheronlySqualriication -ontai'ts 
comprehensiveness, I think it's reliable, is that it 
was done in -- completed in '86 and would not have 


covered any literature like the ITF study that I 
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mentioned since the time it was done, but in other 
respects it seems quite comprehensive to us. 

I think that's all I have. 

MR. CASSIDY: That completes the evidence 
of this panel in-chief, Madam Chair. 

MADAM CHAIR: Thank you, Mr. Cassidy. 

Mra Gast mis daivs 

DR. RACHMAN: Madam Chair, while we are 
making this change can I be excused for a moment. 

MADAM CHAIR: Certainly. 

MR. CASTRILLI: Madam Chair, you can tell 


someone much taller than I was at the podium a moment 


ago. I will just be one more minute. 


-CROSS-~EXAMINATION BY MR. CASTRILLI: 


MREesGASTRI LUG: SO  SeDreweRachman, can we 
begin with you at page 14 of your evidence. You are 
discussing there the special review process under 
FIFRA. I just want to clarify one comparatively minor 
DOLE. 

In your summary on those pages with 
respect to the special review process, my understanding 
is that that process includes a consideration of 
whether a pesticide that is already registered on the 
basis that it will not cause unreasonable adverse 


effects on human health may in fact be causing such 
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effects? 

DR. “RAGHMANS “As ~ Inat S = COLrTeCt. =r 1 
understand your question correctly, a pesticide that 
has already been registered and, therefore, which has 
been found to satisfy the no adverse effect criterion, 
may subsequently go into special review. 

That 3 Su phos WOULG apply tf eaddit1onas 
information were involved that changed the scientific 
picture. 

QO. Fine, thank you For that 
Glarit ication. And® f wnderstood, youretestimony on cn 


issue as well, that the result -- or the results of a 


special review could include, for example, continued 


-unmodified registration, that's one option? 


A. "That is an’ Option, vess 

Q. And a further possible option might 
be use restrictions or label modifications? 

A. Yes. The point I was trying to make 
is that the agency might take a variety Orwact rons. 
They would choose the one that would be most 
appropriate to mitigate the risk that had been 
identified as significant in the special review. 

Q. And a further result of the special 
review process might be cancellation or suspension of 


tChe’registration, 1s that correct: 
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A. It could be a proposal from the 
agency for cancellation or suspension and then, of 
course, those procedures would have to be played out 
under the provisions of the lawy and the regulations. 

Q. “Okay, thank you: Now, I just wanted 
bogue fem yousgasiwell 7 Drs-Rachman; sto jpage 20 of your 
evidence. Now, I understand that -- I'm sorry, Dr. 
Rachman, we are in particular referring to your 
discussion on that page regarding the special review 
process as it applies to 2,4-D, so we are looking at 
the bottom of that page. 


As I understood your testimony this 


morning, the information contained on page 20 and over 


.to page 22 really now has to be considered in light of 


what issnow Exhibitwel242, which+as > the—— 

Auwoy Theslatest., yes 

Q. --Federal Register for October 13, 
1989; is that right? 

feSarhatesycorreces 

Q. And as I understand Exhibit 1242, 
what the agency is saying is that it is postponing its 
decision not to initiate a special review of 2,4-D; 1s 
that correc te 

AwenThatts@myeunderstand of fthat;» yes: 


Q. And as I understand it, among the 
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reasons given by the agency for that decision to 
postpone a decision not to initiate a special review 
include a number of ongoing epidemiological studies; is 
that.e6cornect? 

A. Yes, that's my understanding. 

OveAndethates /refiectedy, toreexampic, in 
the summary that you, I believe, read into the record 
at.page. 42,032.0£ Exhibit 12427), Imas*theidett-nand 
columnof..thaty exhibit. 5 Dosyoulmot havevacopy of the 
exhibit? 

A. I am getting my numbers confused 
here. 

Ox gm Aduilaern ghiti. 

A. Just one moment. We have a copy of 
that exhibit here. 

MADAM CHAIR: Do you want to repeat that, 
Mr wcastrait i? 

MR. CASTRILLI: Madam Chair, we are 
referring to Exhibit 1242 which the U.S. Federal 
Register -- or I should say U.S. EPA Federal Register 
document dated October 13, 1989 and we are referring to 
the summary paragraph which is called Summary. 

MADAM CHAIR: Thank you. 

MR. CASTRILLI: The first column on page 


AD 903. 2.4 
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DR. RACHMAN: Okay. The summary 
paragraph being the first full paragraph? 

MR -BGASTRILEW? BOse Ves. fe Actually;e,it is 
the paragraph called Summary as it happens. 

DREORACHMANGRSASRSMr .GCGastrillazelim 
terribly sorry, could you please repeat this question? 
I have just gotten lost. 

©. (eves -eRASviMunderstand it, the 
reason -- among the reasons the agency has given for a 
decision to postpone its decision not to initiate a 
special review of 2,4-D includes the fact that there 


are a number of epidemiological studies which are 


ongoing and which the agency wishes to consider before 


-i1t makes a final determination; is that correct? 


Ay “ese 

Otmetnanky your 

MADAM CHAIR: Excuse me, Dr. Rachman. 
Are they only the two studies that we heard about in 
Nebraska and in Iowa? 

DR. RACHMAN: Those are the two studies 
that are specifically mentioned in this notice, Madam 
Chaser’. 

Lei Oounwililelookmat spage: 42,0347 7che 
left-hand column, the top paragraph says Forthcoming 


Data, and they describe the studies in that paragraph. 
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One from eastern Nebraska, the other from Iowa and 
Minnesota, both NCI studies in progress. 

MADAM CHAIR: And then the final sentence 
says: 

"Other epidemiological studies which may 

provide some information about 2,4-D are 

being performed or planned by NCI." 

DR. RACHMAN: Yes. I have no information 
about what those studies might be. 

MR. CASTRILLI: Q. And just bear with me 
for one moment, Dr. Rachman. The current status, 


therefore, of 2,4-D in the U.S. EPA regulatory process 


-ls that no final decision has been made on whether to 


-initiate a special review; is that correct? 


DR. RACHMAN: A. Yes. I would agree 
with that. Whether that constitutes regulatory status, 
Tethink pt iswa elegall questionfwhrch I really can t 
answer. I mean, no decision has been made as of this 
time that a special review is warranted and it's going 
to) stay «that! wayiintal ithistadd-ticna Pamntormatvon- es 
reviewed. 

On *Dr’. “Rachman, “we tare §stisietat page -—— 
actually,» betets“90' toMyour summary or your —— what do 
you call it, your executive summary? 


Dhitsd woudd) bess? paragraph 2" 
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MR. CASTRILLI: Madam Chair, in case that 
was not clear, it's page (iv), paragraph 12, a portion 
of the executive summary for this exhibit which is 
Exhibiteil2397 

Q. Dr. Rachman, let me just read the 
paragraph into the record that I am referring to. 

e hemePAghas norerdentimied any cisks 

with respect to forestry use in the 

United States of the chemical pesticides 

approved for forestry in Ontario and has 

not imposed, with respect to these 
pesticides, any form of risk mitigation 
requirement related to human health 
effects from forestry uses." 

Dr. Rachman, I gather, therefore, by 
deduction biatathatewisethersituatiron, siniyour opinion, 
with respect to 2,4-D as well? 

Dye RAGHMANCINRA.s wYeCS,  tndtas COLRECL. 
My understanding is that no risks have been identified 
from the forestry uses of 2,4-D and no risk mitigation 
measures have, therefore, been imposed. 

Ones DreeRachman, tcan you confirm? forsme 
that the U.S. EPA is not the only federal agency in the 
United States that make decisions with respect to the 


health and environmental risk posed by herbicides such 
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asi 274-D? 

A.p, No; einefacts.I4cannotycontxrmethat, 
Mr. Castrilli. The EPA has the responsibility for the 
federal registration of the pesticide and that 
registration involves the determination of whether or 
not unreasonable adverse effects are likely to occur 
under the proposed conditions of use, as I explained in 
my testimony. 

Now, there are other agencies, both 
federal and state and even local, that make decisions 
in the United States with respect to the use of Se ode 


pesticides and the conditions of use of various 


pesticides. They may do independent reviews of data, 


.but their decisions do not affect the federal 


registration status in any way. 

Q. Let me be more specific. Are there 
other federal agencies in the United States that make 
decisions with respect to environmental health risks, 
if I can use that term, posed by herbicides such as 
forestry, -— excuse, me, suchas) 2,4—Di for seorestry., use? 

A. The United States Forest Service, 
which is part of the U.S. Department of Agriculture, 
does environmental impact analyses of the proposed 
forestry uses in the United States. 


Aspiomgnot jandyexperntyan (thistarea, my 
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understanding is that under the requirements of the 
National Environmental Policy Act major undertakings 
that are proposed by government agencies -- the 
environmental impacts of those proposed undertakings 
have to be evaluated, very similar to the proceeding 
that we are taking part in here. 

In that sort of proceeding, the forest 
service will review and evaluate evidence relating to 
environmental health risk of pesticides. I will just 
leave it at that. 

QO. “hank, youre sDo vy oursnaverhxhibat 1237 


before you? That would be the Ozark -- it is the very 


-last document on your desk. 


A. The big one? 

Oasees 9 Notyquitetthe Toronto phone 
directory but I guess it would do in a pinch. 

A. Yes. 

QO. Sires Rachman;) are you aware “that the 
various regions -- sorry. Let me withdraw that 
statement since that it is not true in the context of 
the question I was about to ask you. 

Would you agree with me that there is at 
least one forest region in the United States U.S. 
Forest Service System that has made a decision about 


whether to permit 2,4-D use? 
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Q. For forestry purposes? 

A. I have not had an opportunity to 
review this document, Mr. Castrilli, so I cannot 
eConlurin athatelromsy.ous 

Q. Let me refer you to one or two pages 
Very br lLetily spromathat -exnipime, PEOOking at (11) =— 
sorry, the chapters are divided by large Roman 
numerals, so we are looking initially (II)-(LV), That 
would be the page number. We are looking at Item 2 on 
that page, which states: 

"Only herbicide formulations (active 

' and inert ingredients) and additives 
registered by EPA..." 

Just stopping there, Dr. Rachman. Your 
understanding would be that that is under FIFRA; is 
that correct? 

ALIS ThaGisseorrect.. 

Q. And continuing in the sentence: 

-and approved by the forest service 
for use on national forests are applied." 

Just stopping there. Would you confirm 
that that basically describes what you have just 
indicated to the Board a moment ago, that certain 


forest services as a result of the NEPA process are in 
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a position to make decisions about what herbicides are 
used in certain national forests. .Is,that your 
understanding? 

A. Yes, that would be my understanding. 
I would like to point out, though, that the decisions 
of whether or not or when to use a particular pest 
management option fall in the realm of risk management 
that we discussed where more is taken into 
consideration than simply the scientific findings of 
Celsiky. 

There are policy issues at stake here and 


I'm sure that part of the decision that the forest 


service makes in deciding to use any particular 


_pesticide takes into account public opinion and a lot 


of other things. 

MR. MARTEL: You are saying it is not 
necessarily all due to the toxicity, if I can use that 
term, of the substance that they are banning, in other 
words? 

DR. RACHMAN: Yes. 

MR. MARTEL: There are other motives. 

DR. RACHMAN: That would be my 
understanding based on similar documents that I have 
seen in the past. 


MR. CASSIDY: Mr. Martel, I wonder if I 
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might ask you, when you are speaking if you could 
perhaps more your microphone just a little bit closer. 
Thank you very much. 

MR. CASTRILLI: And if the reporter 
cannot hear me, please let me know. 

Q. Dr. Rachman, can I now ask you to 
turn to page =-— “this would! now bes (xa) un Exna bit 
1237. A unique number system. Actually, it's not such 
a small number but it is (xil). 

Dr. Rachman, this is under a general 
heading siviPonmenwee Consequences and looking at the 


First subheading on the page entitled health -- excuse 


me, entitled Human Health and safety, I will read the 


-_paragraph into the record and I would like to ask you a 


question about this paragraph. 
"All herbicides and additives 
investigated provide ample margins of 
safety for the public when applied using 
typical rates and methods. However, 
because #27.4-D," 2,4-DP& .. 9 Stand "two other 
herbicides, some of which I may not be able to 
pronounce, but in any event they are not used in this 
hearing, 
"...ehave lower margins..." would never 


be used in this hearing and are not proposed to be used 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 38617 
Om ex (Castra l1i) 


in the area of the undertaking, 

",.-have lower margins of safety or pose 

possible environmental risks they were 

not considered for use in the 

Ozark/Ouachita Mountains area." 

I will just read the last sentence: 

"In general, worker exposure is reduced 

by aerial application." 

Were you aware, Dr. Rachman, that this 
parnticularnl).S..sforestesiservice! was" not -—- s US 6not 
going to permit the use of 2,4-D in the Ozarks because 
of lower margins of safety or possible environmental 
-risks? 

2 A. No, I was not aware of that. 

OfaeDre. Rachmany;, .canad_nowsrelerayvou sto 
Bxhd Distwel 23 6aeehi sowoulds bexaidocument ~aitwlookelikes 
that. It is entitled Record of Decision, USDA Forest 
Service. It is dated March 5, 1990. We are looking at 
page 7. At page 7 we are looking at the middle of the 
page, the paragraph 1 that's in brackets that begins: 


"On Ly zhecbiacs desea. 


Do you have the paragraph? 
A. (nodding affirmatively) 
Q. I will read that into the record. 


"Only herbicides with least envir -- 
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excuse me. 

"Only herbicides with least health 

and environmental risks may be applied 

and only at most lowest effective rates." 
There is a reference to the final EIS that I referred 
VOU (CO) as MOMentwago-. 

"The herbicides that may be used are..." 
and they are identified there. They include for the 
purpose of this undertaking: 

‘een herbicides®such = glyphosate, 

hexazinone, picloram (only products 


formulated without 2,4-D)..." 


It goes on to identify several other 


-herbicides that are going to be permitted to be used in 


that forest region and also identifies a number of what 
appear to be inert ingredients that will be permitted. 

Dr. Rachman, were you aware that in 
addition £6 notepermittangs254-pruse mina itcrowhnatighs:, 
that the regional forester for the U.S. Forest Service 
in the Ozarks has decided not to permit the use of 
piclorameif iteds formulated, with=274—p2 

A. No, I was not aware of that. 

Q. Can I refer you now to your evidence 
again, Exhibit 1239, and we will be looking at page 53. 


Actualby,;-Dr?oRodrickss, to,besfairnto 
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you, I think it actually contains a better summary, we 


might also look at page (viii) of your evidence, 


Pparadraphez2:. 


DRewRODRICKS: G9A. ~Paragraph® 22? 


Ove Yes, ~thateseconnect. 


Dr. Rachman -- Dr. Rodricks, 


VOWS MS p 


on that page you indicate that there are several 


uncertainties attached to the Kansas study and its 


results and you summarize the uncertainties in 


paragraph 22 and you expand upon them in pages 50 to 56 


of your evidence. I believe you restate the concern 


with respect to uncertainties at page 53 of your 


-evidence. 


Just aS a general proposition, Dr. 


Rodricks, would it be fair to say that in general there 


are uncertainties associated with every epidemiology 


study? 


Apes aoninksthatw.es eprobably a® pretty good 


generalization, yes. 


OnpmAnCMinD partrcubkarpwith= respect to’ the 


Kansas study, can you confirm for me that it was 


reviewed by both the EPA and outside consulting 


epidemiologists and was found to be well designed and 


well executed? 


A. iminows ObanoOseSserltous criticism of the 
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design or execution of that study. 

Ore JUStCYLO®==Tle Mm SOrTY, = oedtan- oc mean 
EO Cuts yYOUPOLc. 

A. Are you referring to specific 
statements about design? 

O.v¥Yest Mletss*look at Exhibit 12422 

Ae Eea2" 

OvbeThat’ sethevexnrbive -you*tited™ this 
morning. We are looking at page 42,033. Dr. Rodricks, 
we are looking at the first column under the heading 
Epidemiologic Evidence and we are looking at the 
last -- next to last sentence on the page. 

A Yes, 1 see that. 

Q. And the statement reads: 

‘The "study... -@ and’envs "ts "or cour se a 
reference to the Kansas study, 

",..wasS reviewed by EPA and consultant 

epidemiologists and found to be well 

designed and executed." 

Would you agree with that assessment, Dr. 
Rodricks? 

AS? *Yes Pel Chink -—*ves, generally. 

Q. Just looking at the last sentence on 
that page, let me read that that into the record. 


"However, after an indepth evaluation, 
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EPA concluded that the study did not 

provide sufficient evidence of a link 

between 2,4-D and NHL..." 

Dr. Rodricks, you realize that in Canada 
NHL is the National Hockey League. 

Nain .thenussaras, well. 

Ome Thatvs=true, 

",..-to pursue regulatory action at that 

time." 

Now, just stopping there. I would like 
your opinion on the sentence and what its import is. 

Would GilebeAar ai skyouryaunterpretation ‘of 
that -- or is a fair interpretation of that sentence 
-that what EPA is stating is that they are acknowledging 
that there are limits to what one can expect from any 
Single epidemiology study? Is that a fair 
interpretation of that sentence? 

A. Well, it's a little more specific 
Ethan that. silwmeanye Jarecadmitato Saynthatytheyynave 
looked at it deeply and the study by itself does not 
establish a link, in this case, between 2,4-D exposure 
and a risk of non-Hodgkin's lymphoma sufficient to 
pursue regulatory action. 

So it is a little more specific, but you 


have the general intent of it. 
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O. SAU lerightyethank you. 


ip elei o bte, 


Dr « Rodricks): Gy wouldilike) tomputeanother general 


proposition to you. By some time tomorrow I will get 


down to specifics. 


MR. CASSIDY: You have until Friday. 


33.022 


MR. CASTRILLI: That's my understanding, 


yes. 


Q. As a general proposition, 


BE as 


Rodricks, would it be fair to say that evidence of 


Carcinogenic activity of a chemical agent can be 


obtained from epidemiological studies when evaluation 


of the observation shows that the chemical agent causes 


an increased incidence of neoplasms? 


DR.” (RODRICKS 445A, S Welles tne cratircal 


word there is 'causes'. If you can establish 


causation, as I discussed in my presentation this 


morning, that 1s notWanseasyetnatigvro domwien 


epidemiologic methodologies, but if you can establish 


Causation and if you have reached that point through a 


series of studies where you see excesses of a certain, 


as you put it, neoplasm or cancer, then, 


happen. 


yes, 


ro Can 


As I said, there are approximately 30 


chemicals or mixtures of chemicals where such causal 


links have been established, not including 2,4-D. 
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Did I get your question right? 

QO. opbethinksvoushadsthesoisteofeathe 
question. Let me pursue this a moment with you for a 
moment. Would it also be fair to say that evidence of 
carcinogenic activity of a chemical can be obtained 
from such human studies when the evaluation of the 
observations also shows that the agent causes a 
decrease in their latency period? 

A. Well, pHa eaic one piece of evidence. 
bedoubtel& thate—-asifsyousmean, from sausingle, study an 
observation of a decreased latency period associated 


with an exposure, decreased time from first exposure to 


the finding of the tumour, ina single study as sole 


evidence of causation that would be highly unlikely, 


but it is one of several things you'd look at. 

I didn't mention latency in my five 
criteria this morning, but it is subsumed under the 
dose response relationship. 

Q. I'm sorry, you are competing with a 
fire engine. I missed the last part of that. 

Ay Siedtdntespecrfiical lye--eiepyou 
remember my five criteria from the overhead this 
morning for evaluating evidence of causation, one of 
those was increasing risk with increasing exposure. 


I perhaps should have added, and it is 
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subsumed under this, that if you also see decreased 
latency; that is, decreased time from first exposure to 
the first observation of a case with increasing 
exposure, that is a similar piece of confirmatory 
evidence. 

But’ rE your Questicn was, 1h yoursawatnaL 
in a single study and that was the only evidence you 
had to link an exposure to a disease, that would not be 
sufficient by ie dies It is just one of several things 
one would want to see. 

Q. I perhaps misled you as to the focus. 


I wasn't in that particular question focusing on one 


Study per se. I think I used the plural, or I hope I 


use’ the) plural” 


Your would your answer change if you now 
understand the question to relate to more than one 
study? 

AS NCoulds you, dovwtne question again, 
please? The question was... 

Q. Sure. Is evidence of carcinogenic 
activity -- or can evidence of a carcinogenic activity 
of a chemical be obtained from epidemiologic studies, 
plural, when evaluation of the observation shows - I 
think I asked you initially - an increase of incidence 


of neoplasms; and, secondly, a decrease in their 
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latency period? 

A. If that were found in different 
studies, preferrably done in different populations with 
different study methods consistently, that would be 
quite powerful evidence, yes. 

Qos AlVerighta thanksyous | Would ait "be a 
fair statement that -- or is it a statement you can 
agree with, that clinical signs of cancer can be 
delayed for a long time after initial exposure to a 
Carcinogen or to carcinogens? 

A. Yes, that is the latency period, 


so-called, and it can very long for carcinogens, 


perhaps up to 40 years in some cases from the time of 


-initial exposure until the appearance of the disease. 


OFerAnd woul ae tebe Gralemto isayacnat ethe 
latency period can be from approximately five years to 
40 years from initial exposure until the eee 
appears? 

A. There are some agents where a latency 
as short as five years has appeared. I would guess the 
average to be in the 20- to 25-year range and there are 
some that go up to 40 years. Some asbestos producing 
cancers, for example, go up to 40 years. .So there is 
quite a range. 


Q. Would you also agree with the 
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proposition that evaluation of epidemiologic studies 
requires a knowledge of the smallest possible increase 
in tumor incidence detectable under the conditions of 
the study or studies? 

A. I think your question has to do with 
the power of the study to find an effect. I mentioned 
in my - if you remember - graph this morning where I 
showed that even in animal studies and also in 
epidemiologic studies there is just_a limit to the rate 
of disease that can be detected. It is a function of a 
number of factors, most importantly the size of the 
population which you are able to study. 


So what you are asking is whether one 


-could estimate the power of a study to detect an 


effect; ‘that 1s," 1f "ae study 1s negative, wnat} risk 


could it have missed, and there are -- sometimes from 


epidemiology studies there are data DSC that 
allow you do that,*although it is noteaneasyvet ning "lO 
do when you do not have exposure information, 
quantitative exposure information, but I've done that 
sort of calculation myself for some agents, but whether 
you can do it depends on the kinds of information you 
have available from the epidemiology study. It is not 
always possible. 


Q. Okay. I gathered from your answer to 
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my question that this type of information is of 
Critical importance in the evaluation of apparently 
negative studies? 

As 7 Well¥eyouceshouldétrystoado@ity I 
agree with that, to see whether the negative study 
would have -- how much of an effect a negative study 
could possibly have missed, yes. But I also emphasize 
thta it is not always easy to do if you don't have the 
data. 

Q. Dr. Rodricks, we are still keeping 
this at a comparatively general level. Would it be 


fair to say that substances widely distributed in 


commerce or the environment are difficult to study by 


epidemiologic methods in part because it is often 


impossible to identify unexposed groups as controls? 

A. Your premise was substances that are 
very widely distributed in the environment? 

FeO we aes . 

A. Well, you may be able to discover 
OcCipacional ‘exposures, this jisetyplcaliyvesenescase, 
They are much more intense than general environmental 
exposures and even though there is -- even though you 
can't say that the exposure in the general population 
i507 CL0,, utastill mayebessmall relative to,~@etes, say, 


an occupational setting. 
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So there may be opportunities if you can 
identify the appropriate occupational group to examine. 
So I think it very much depends on whether you have 
thatwopportinity. 

Q. Let me try this one again and use a 
different example. This is again with respect to 
substances that are widely distributed in the 
environment. We will forget about commerce for the 
moment. 

Do I understand your testimony to be -- 
Or indicate if you can agree with me that for 
substances *of, thatAtypesit*s particularty dilticults te 


study them by epidemiologic methods or to separate -- 


-because it iS impossible to separate out groups with 


high and low exposure? 

A. And my answer was that you might be 
able to find occupational groups, people who are, say, 
in the manufacturing of the material who have very much 
higher exposures than the general proposition 
population. 

So you still may have the opportunity to 
Study them, -butesi fi ther eers*novsuch group vor you, cannot 
distinguish groups based on significant differences in 
exposure, then it's probably a fairly futile effort to 


try to investigate that. 
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Q. And I think you've already indicated 
that -- or maybe you haven't, let me just put the 
proposition to you. 

Is it a fair statement to say that the 
problem of adequate Ee oi is further compounded by 
the long latency period for cancer? 

A. Well, it's made difficult by several 
factors, that is one of them, to identify populations 
that may act aS appropriate controls. There are 
several things that may make that more difficult. I 
agree that that is one of them. 

Q. And that could include, for example, 


multiple opportunities for exposure to other possible 


-substances that might be carcinogenic? 


A. You mean is that a problem -- does 
that create difficulties in identifying a control 


population? 


Q. Yes. 
A. Well, that creates lots of 
difficulties for either -- for both the control and the 


study population. But generally, yes, I would agree 
with that. 

Ope LiankeeVOUsme WOU a1 eo SOepee fair sto 
Say that the effects of other exposures on rates of 


Cancer are rarely known and sometimes can have more 


Farr & Associates Reporting, Inc. 


24 


25 


Rodricks,Rachman 38630 
Cr ex (Castritiy) 


than an additive effect? 

A. You are talking now generally still? 

QO; Yes. 

A. And I guess your question is, if you 
are studing -- I guess I don't understand your 
question. There seemed to be two. 

Q. If you are focusing on one substance 
but you also have the possibility of multiple exposures 
to others, does that affect your understanding of the 
rate of cancer and, in particular, does it affect 
the -- whether in fact the effect you are observing can 
be more than additive? 


AS I=cOM-t Chink» cO.e ated typLcaimesrudy 


-Of an occupational group that's exposed to a chemical, 


if you are interested in that one chemical, it is 
almost always the case that those same workers are 
759226 to other chemicals because lots -- most of, 
say, manufacturing involves multiple chemical 
exposures. 

You try to match those against some 
control group that is identical in all respects except 
they don't have exposure to the chemical you are 
interested in or they have a very much reduced 
exposure. That's a very hard thing to accomplish and 


that's the reason these studies are not controlled. 
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Now, you do that the best you can and you 
may Observe an excess of, say, cancer in that worker 
group. Now, what you can say about the excess then is 
limited by the fact that they had multiple chemical 
exposures. So you could say, well there seems to be an 
excess of cancer in this occupation, but we are not 
sure of what it is due to. That would be very hard to 
Er Quresout. 

Now, whether the excess you see involves 
some additive or multiple effect of mixtures of 
chemicals, voumcantteteligtrome that kindvof study: 

That requires much more sophisticated investigation. 


There are such cases, but you can't tell it from a 


-Simple single epidemiologic study. 


On weWell), Leatenot.pa ne culanhy 
interested in whether we are trying to establish it 
from one study only, let's keep it plural. 

A, og Ala cpaghts 

Q. You raised an issue I just wanted to 
follow Uuplonsm@ebeeanpefiecteisf#moresthan saddijtave atiis 
SvoOerorst! Commi sethatecorrect. 

A. That's the general term that is used, 
yes. 

Q. And perhaps just for the record, 


could you just indicate to the Board what synergism is? 
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A. Agent A causes a risk "x" at a given 
level, agent B by itself causes risk "y". An additive 
relationship, if you put agent A and agent B together 
so both exposures occur, the total risk if they are 
addivivesis tx eplus iy) 

There are some cases where when you put A 
and B together the risk is more than "x" plus "y". 

When it iS more it is called a synergistic effect. If 
Vt stjuse lx plisaMy." 7 thateskan addi tiyvereltecr. 


There is also antagonism which is less than "x" plus 


ry, 

O-ts"Sorwrtn "respect to -—- 2 mesouryva 

Ae *OKiavs. 

Q. So with respect to synergism, then, 
the effect of two agents could be greater than -- when 


put together could be greater than the effect of either 
of them operating separately? 

A. Yes. There is one very good example 
of that in cancer and that is the combined effect of 
asbestos exposure and smoking. 

Q. Okay. Dr. Rodricks, I wonder if we 
could just summarize what I think is the gist of what 
you have told us so far arising from the questions that 
I have asked with respect to cancer. 


The factors that can contribute to the 
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insensitivity of human or epidemiologic studies can 
include, as I understand your testimony -- 

A. You said the word insensitivity? 

On BYes. 

A. Okay. 

Q. Can include the long latency period 
between exposure to an agent and the onset of cancer 
and, as we discussed, it could be between 5 and 40 
years? 

saa tess 

Q. The high background rate for cancer? 

A. Generally -- we didn't cover that, 


but if you are trying to deal with cancers that have a 


-very high prevelance in the population, that reduces 


the sensitivity, yes. 

Q. And, thirdly, exposure to several 
carcinogens over one's lifetime? 

A. I'm not sure that reduces 
sensitivity, that complicates the problem of finding a 
causal relationship to a specific agent. I'm not quite 
sure that has to do with sensitivity. 

Of Sie atone Sethatys = f£ine.-=Now, T@want 
EO .CUrnLOMYOUr discussion of the Kansas study, and I 
wonder if I could refer you initially to page 53. 


I believe we are looking at the top of 
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the page and you indicate there that: 

tAnSoddsWr ationws-) eche=acronym=s) OR, 

tereor Jl L0SSignifa esinovdiiterence 

between cases and controls for the 
studied exposure" 

A. Yes. 

OeAndMmMnethes-— SGorryaeretome just go 
through a couple of these portions of this page before 
I get to my first question. 

In the next paragraph, paragraph 2 on 
page 53, you are discussing your opinion that the range 
of vartation; fwhiichrisleoetoeloieS eine thepoddsmratio 


estimate of risk of contracting non-Hodgkin's lymphoma 


-is so great that the estimate itself, because it is 


based on very few cases, must be considered unstable. 
Isethat your testimony ’sta lb? 

As - Wess 

Q. And just so I understand what you 
mean by the word ‘unstable', Dr. Rodricks, do you mean 
that the range of ORs could change with the addition of 
extra cases? 

A. It means that we are dealing with so 
few, such a small number of cases here that one more or 
Vessmooulddbichange thattgreatiy.watts very, very 


sensitive to a small change. That's all it means. 
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Q. Would you agree with me, Dr. 
Rodricks, that the chance of an additional case 
dropping the range to 1.0 is equal to the chance that 
one extra case could raise the OR above 19.5? 

A. I'm sorry, you are assuming one more 
caseersefoundminestnis.conort? 

Q. Let's assume that. 

A. And then the question was, if you did 
find one more case the odds ratio would go greatly 
above six? 

©... . SOLLY, .ano,, lLameantethesrange...<Let me 
restate the sentence -- restate the question. 

Ape Ok ay; 

Q. Would you agree with me that the 
chance of an additional case dropping the range to 1.0 
is equal to the chance that one extra case could raise 
the range above 19.5? 

A. A chance of one more case dropping 
the range to one? 

Om “Yes. 

A. Assuming that the controls have no 
more cases. The bottom end of the range is not going 
to go -- if that happens it's not going toward one, it 
1S doings to) gomthe othergway. 


Orel itesegoingsto get higher? 
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Aves? ain other words, there is a 
greater likelihood of -- it is a stronger association 
if you add one more case, and I can't calculate that 
here. 

Q. Would you agree with me that it is 
highly unlikely that with additional cases the range is 
going to centrevarcund =r. 02 

AY = Welly this’ observalionswases> for 
these cases the odds ratio was already six. So if your 
assumption is we are going to find more cases and the 
control rate is not going to change, the odds ratio is 
going to increase and increase and confidence interval 


around’ that is*going to shift accordingly and probably 


-become narrower in fact because you've got more cases. 


hieers Note going?’ tO, goOrGown seo zelo- 

Q. The data from the Kansas study, Dr. 
Rodricks, says that there is only a 5 per cent chance 
that’ the” OR rsvlesstitnany!.0- Asn see thacmaichec 

A. For this particular finding it says 
that there is only a 5 per cent chance that it is less 
Eliane iets 

Ow" Allright’ = theresis avo5sperecent 
confidence that the OR is between 1.9 and 19.5; is that 
regrty? 


A. That's correct: 
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Q. And you indicate that the range is 
above .an .OR.ofs1).0.7 is -that -night? 

A. Yes, that's another way of saying 
thistissagstatisticallyasignificant odds) ratio. 

If the -- you will see in a lot of the 
epidemiology studies that the odds ratio is reported 
within the confidence limits and if the lower 
confidence limit is above one, that generally means we 
are talking about a statistically significant 
association. 

Os  Letesscontinue, withypage. 2i--asorry, 
page 53 and now look at paragraph -- or Item 2 at the 


bottom of that page, and actually the paragraph goes on 


-to page 54. Let me just read the paragraph into the 


record so we understand the context. 
"The chi-square test was employed to 
evaluate whether or not a trend for 
an increasing frequency of herbicide use 
existed. A significant trend was found. 
This trend is accounted for primarily by 
the significant excess risk associated 
with the highest frequency of use 
category when this experience is compared 
with that of nonfarmers. There was no 


difference in the ORs for the first three 
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categories of days of use per year, but 

the two highest categories showed some 

elevations. This suggests that while a 

trend may exist, this may be open to 

question. It is questionable whether the 
establishment of a trend based primarily 
upon an excess in one data point, is 
appropriate and reliable..." 

Drv@Rodrivcks' Juste somlfunderstand) the 
chi-square test, if the Kansas study passed this test, 
would you agree with me that by definition a 
Significant trend was established for increasing 
frequency of herbicide use? 

A. Well, we are talking about a trend 
here, we are talking about an increase in the rate, 
number of cases, if you like, of non-Hodgkin's lymphoma 
as a function of frequency of use of herbicides, and 
there certainly was an excess in the high exposure 
group, the one defined a little bit earlier with the 
odds: ratio: of ike 

You see, a trend refers to a relationship 
between exposure and the odds ratio. That is, as we 
talked about earlier, likely to be the phenomenon of 
increasing odds ratio with increasing exposure. The 


trend refers to that sort of dose response 
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relatvonship,{ nowitorwassinglempount % 

And this is not a specific criticism 
here, but simply to point out that finding -- that the 
Single elevation where others were not elevated is not 
strong evidence of a trend in the data. You can't say 
it isn't, butiatisPjustmnot "strong "evidence® 

So trend is the key word here, not -- I 
am not questioning that the high exposure category did 
have this significant increase odds ratio. That's not 
the intent here. 

Otel think ieamminotrclearsontwhatethe 
intent of your bullet Item 2 then was? 


Aewe Welly ewerdo valistatistical®test’™ to 


-determine whether or not you find what is called a 


trend in the data; that is, whether you see over a 
range of exposures an increasing risk. 

Now, the authors conclude that there was 
a trend. I simply pointed out -- actually it was one 
Stianvyestatisciciansmwhospointedythistout, Jit wassreally 
sort of flat and then went up one data point to a high 
odds ratio and that didn't seem to be strong evidence 
of a trend. 

Again, I don't make very much of this. 
THLSwLSeNnOll a tem@gl bly Important; point. "“thereswas no 


difference in the odds ratios for the first three 
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categories of exposures and then all a sudden you had 
an increased odds ratio. That doesn't look like a 
trend, even though statistically it satisfies certain 
criteria for a trend. 

O% The trend is as reliable as the 
Statistics) say titiisr Grsrthak right 2? 

A. I guess I don't understand the 
question. You mean is a statistical test for trend the 
only determinant of whether this is one? 

Q. Let me go withdraw that question and 
ask you a different one that might clear this up. 

Would you agree with me that there was less than a five 


per cent chance that the trend seen was only due to 


-random events? 


An aBye theistatista calevest}-thattis 
COPPEEL. 

Otoclewonder wll youS@couldialsotgeonulunmm 
for me that in fact there was less than a .4/100ths 
chance that the trend seen was only due to random 
events? 

Age May? l#look@atsthevexhwbat? 

OF SEZNLOPtay 54. 

MReaCASSIDY?-#Detyourhnavebthaty = Dr. 
Rodricks. 


DR. RODRICKS: UVdS'nows 
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MR. CASSIDY: Do you also have Exhibit 
TEsh te 

MR. CASTRILLI: We are looking at page 
a2 eelableioe (sort yowlibelievemit saTable. lig Ine any 
event, it's the only table on page 1142. 

Q. Dr. Rodricks, I presume you are 
looking at the final column on the right-hand side of 
that table, the non-Hodgkin's lymphoma column? 

DRE@RODRICKSE GIA Spy ese ele mylooking™ at 
Gab lem —at her only rable mass yvoursaid, 9 canmlteread it, 
on page 1142. I can't read the number of the table. 
And in the table under Non-Hodgkin's Lymphoma they have 


categorized exposures among lymphomas according to the 


-frequency that they reported using herbicides in 


general. 

Opes UIP Roddick Ss; awnenuelme look taf ‘im 
sorry, were you finished? 

A. Yes, I can answer the question. They 
have one, two, three, four five exposure categories if 
you lookeratethatudisted unmdays) per. year,2:0341 stor 5546 
tom Ove litte MOR andy ogreatersathan 321.12 lfeyoupsookean 
the far right-hand column you will see the odds ratios 
they reported. 

Nowgoitore thet irst. foursa-= 


Og Dras Rodricks ,~perhaps® for: the! record 
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you can simply identify the four odds ratios you are 
referring to so it is clearin the transcript? 

A. Yes. I am looking under the last 
column, Non-Hodgkin's Lymphoma, and for the frequency 
of use category zero, the odds ratio was 1.3. Do you 
see that? 

Q. Yes. Please continue. 

A. Those are farmers. You will notice 
that the farmers themselves without any herbicide 
exposure had an increase above the non-farmers. 

Then 1 to 5 days a year, the odds ratio 
was 1.4 and if you look at the confidence interval, not 


different from the first; 6 to 10 days per year it was 


“12.0, addin, not different from the Eirst two; Peto 20 


days per year, 2 .6, again statistically not different 
from the first three; then the one we were referring to 
in the text, more than 21 days per year, it jumped to 
six and that one was statistically different from the 
.3 and that ts the associa ron im Chrs study cliatnas 
caused the concern. 

Now, when you do a statistical test, a 
so-called chi-square test for trend, it is 
statistically significant at the .0004 level. That is 
Wironly signiaticanu, 


My statement in the excerpt -- my 
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statement here simply notes that even though that is 
statistically significant as a trend and I'm not -- 
Ghat S¥quite clean that tise just note (that the first 
four exposures were basically flat and then you have a 
jump in the odds ratio. 

That doesn't look like a trend one, would 
expect to see some increase in risk with increasing 
exposure, but I'm certainly not denying that that is 
statistically speaking a trend and certainly strongly 
influenced by the odds ratio in the high exposure 
group, not by the others. 

Oc PeDriw Rodricks, $0 Gam. interéestedian your 


use of the term flat. If we look at the five numbers 


svVOUMIUS tC lcentifvedgintomthe record) else .doed6, 2.6 


and 6.0, if we were to plot that on a graph would that 
Pock@like,a flat cline to you? 

A. Well, just remember that the 1.3 and 
the 2.6 are indistinguishable statistically by these 
tests. Notice the lower confidence limit on both is 
.8. Remember, the zero exposure had 94 cases, whereas 
when we were dealing with the 11 to 12 days per year, 
there are only five cases there. So the confident is 
fairly wide. 

If you were to plot them, they might look 


like a gradual increase. They would look like a 
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gradual increase if you plotted them without the 
confidence intervals, yes. 

OF Sovitvis/fclearlyvay crendyyitsShace chat 
right? 

A.aelwouldnteeecallvic aarcrend num lenave 
seen other real trends in the data, but I'm not going 
to argue with you if you prefer to call it a trend. 

Om Well les? Your fevidencegyvercace 
about)A/Dr.. Rodrick spiel rama NOGWIIl dp POs?Ttmoumtorgave 
evidence. 

A. Well, when I've seen instances of a 
real trend -- I mean, I've been recently through the 


benzene epidemiology data and there you see, in this 


-case, worker studies, rubble workers exposed to benzene 


get leukemia, and there are since several studies one 
can see increaSing exposure. You get clearly increased 
levels of risk. 
That's a pretty strong trend in the data 
Or the response relationships. I have seen the same 
thing with arsenic exposures by inhalation. 
Statistically speaking this a trend. I am not going 
toe -=-NObviously notagoing tordebate.that. 
OcaeThankayour eLathinkgwesake Stpeleon 
page 53 of your evidence. You are discussing on that 


page several uncertainties and I just want to,clear I 
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understand what it is that you are concerned about 
here. 

When I look at all six of the points you 
identify between pages 53 to 57, taken as a whole, is 
it your testimony that the Kansas study did not rule 
out all the possibley causes of non-Hodgkin's lymphoma? 

Ae GATeeyou.onespages54? 

QO. meActuall gl svasetaksangi—s> 

A. The conclusions? 

Q. Iwas really taking pages 53 through 
57 together as a whole. Would a fair statement of your 
position as expressed in those pages be that you are 
saying the Kansas study did not rule out all other 
-possible causes of non-Hodgkin's lymphoma? 

Ame liveth isgparticularigroups? phates 
Comnect. 

Q. And is that what you mean when you 
Say at page 56 of your evidence -- I guess it really 
summarizes it. At the top of the page: 

"In short, no.causal. connection between 

the use of 2,4-D and increased risk of 

NHL was established." 

AepATHaAtlsimy. wlitimatesconclusiongi& you 
were fpointingeto,2,4—-D .specifically,, yes. 


Q. Now, isn't it essentially impossible 
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for any Single epidemiology study to meet that 


standard? 


A.” "Yes, I tnhinkeds went? ehnroughethatt. 


MR. CASTRILLI: 


at three o'clock? 


MADAM CHAIR: 


MR. CASTRICEI: 


Madam Chair, do we break 


3 00i,5 Mrau Caster itn 2 


S70 ,o dled SOME yan eleedon,y 6 


know why I fix on hours like that. 


MR. CASSIDY: 


Just while we are waiting 


fOreMrCastrilli, could the wltnessesscoufirm cuaceyou 


have Exhibit 789? 


DR. RACHMAN: 


MR. CASSIDY ; 


-- DR. RACHMAN: 


What is that, Mr. Cassidy? 
The letter from... 


I am sure I have seen that 


38646 


here somewhere. 

MR9 CASSIDY :@.+ Alimir Lorie echanks your 
DR. RACHMAN: Yes. Dated August 28, 1985 
to Ms. Kathleen Murphy. 

MR... CASSIDY ss (wes, thank vou. 

MADAM CHAIR: Dr. Rodricks, we've had 
testimony from one witness who referred to the fact 
that 2,4-D has been used going back to the early 1940s. 
It has been the case with some chemical agents that one 


problem in studying them is the fact that they haven't 


been in use for that long and you have to wait for 
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cancers to develop because they haven't been in the 
market or they haven't been used for a long period of 
time. 

How would you see the very long record of 
use of 2,4-D fitting into the possibility that it is a 
Carcinogen; in other words, the fact that it has been 
in use for 40 or 50 years, would you expect to be able 
to find cancers more easily because of its widespread 
use? 

DR. RODRICKS: The general answer to that 
is yes, for sure. It came into use I think in about 
'47 and was used very widely, so you have 40 plus years 
of use. 

I guess -- I can't remember or recall 
whether in all of these various studies where they 
looked at populations what the earliest exposure might 
have been in those populations. Some of them go back 
intontners0ies sor sure: 

So the latency here, I guess, in some 
cases has been quite long. We're not sure in some of 
the studies how long people might have been exposed. 
That is a bit problematic. 

MADAM CHAIR: Nor do we have details on 
bhesaformulationsyabutecs 


DR. RODRICKS: That's correct. The other 
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thing pel, thinkewhateisedviiicullelaboutealweenisei Ss) that 
it wasn't just 2,4-D but other phenoxy herbicides that 
came into use at the same time, particularly 2,4,5-T, 
which is now no longer used and was probably a more 
important material during the 50s and 60s and that 
confounds interpretation of almost all of these 
studies. 

MR SeCASTRILED: 908% Page «58 o£ *your 
evidence. Dr. Rodricks, here you are reviewing the 
results and your interpretation of the Western 
Washington Study also known, I guess, as the Woods 
study in other contexts. 


As I understand your testimony on this 


-page, the Woods study failed to find an increase in the 


risk of either soft tissues sarcoma or non-Hodgkin's 
lymphoma for users of phenoxy herbicides. Is that your 
testimony? 

DR RODRICKS S3tAt, Or €chloropnenous. 
They looked at the two combined, chlorophenols are a-- 

0.93, Raght ait hor thes purposes! of — 

A. --separate class of chemicals, but 
they looked at the two combined. 

OG Ald uraight thanks you. ,~And,as yi 
understand a further conclusion you draw, which is 


expressed at page 59 of your evidence, the Woods study 
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must be considered a negative study with respect to 
finding an association between 2,4-D and either NHL or 
DiSsg) Se Natestl Wie vourstestimony? 

A. Yes. 

Q. The Woods study did find increased 
risks for those potentially exposed to 
phenoxyherbicides in any occupation for 15 years or 
more during the period prior to 15 years before cancer 
diagnosis; is that correct? 

A. That was the one increased risk they 
found, yes, related to phenoxies in general. I would 
Juste Like’ to <add, McominLormation: aboutvi2),4=D 
specifically at all. 

Q. I believe that Mr. Cassidy actually 
Eiledsthatlstudyes Yousuare neo course "familiar with 
itt meLomubnat Grghty. Dr, Rodgicks? 

A. I have read it, yes. I have studied 
I 

MR. CASTRILLI: Madam Chair, I would like 
to make this thesnextvlexhibit.) sit? isyentitledsSoft 
Tissue Sarcoma and Non-Hodgkin's Lymphoma in Relation 
to Phenoxyherbicide and Chlorinated Phenol Exposure in 
Western Washington, by James S. Woods et al. It 
appeared in the journal of the National Cancer 


Institute, Volume 78 in May 1987. 
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MADAM CHAIR: That's Exhibit 1247. 

-~--EXHIBIT NO. 1247: Document entitled Soft Tissue 
Sarcoma and Non-Hodgkin's 
Lymphoma in Relation to 
Phenoxyherbicide and Chlorinated 
Phenol Exposure in Western 
Washington, by James S. Woods et 
al. 

MR. CASTRILLI: Madam Chair, I wonder if 
this might be an appropriate place for a break to give 
Dr. ROdrtekSadan OppoltuniLy tO scan “tt agains leknow 
he is familiar with it, but, in any event, it might 
give him an opportunity to reconsider his position. 

Would this be an appropriate place for a 


break? 


MADAM CHAIR: Yes, I think you want to 


-break, Mr. Castrilli.\. We will take one right now. 


MRe CASTRIGiU2: Alt right, cuank your 

MR’. *CASSIDY:” Madam Chair, 1 wonder iit 2 
could ask if Ms. Devaul could provide me with a copy of 
Exp biel 233. 

Mr. Castrilli has indicated he intends to 
cross-examine the witnesses on this and we have been 
spent the last hour anda half trying to locate our 
copy and we are having some difficulty and if we could 
at least borrow an extra one of the Board's copy, the 
witnesses will -- 


MADAM CHAIR: And that's 12...? 
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MR w2CASSIDY 3.233% 

MR. CASTRILLI: Madam Chair, it is 
another telephone directory size document known as the 
Weeks report. Mr. Martel has it in his hand. 

MR. CASSIDY: I have a feeling what 
happened is our exhibit is with the BEAK witnesses who 
were cross-examined at length. 


MR. CASTRILLI: Does that mean it's in 


Mexico? 

MADAM CHAIR: ier GeO: you take this 
copy. 

MR. CASSIDY: Thank you very much, Madam 
Chair. 


MaaeCASTRIE LIS: §ihankitvyous 

MADAM CHAIR: The Board will be back in 
20 minutes. 
==—-ReECeESS, Lakenratm3d: Lop ims 
(Teer SUM 11) Caecl te) seo. ete Ml 

MADAM CHAIR: Please be seated. 

MR. CASTRILLI: Madam Chair, if you will 
give me one moment, I think my microphone melted over 
the break. I want get it back UpsseOeCthesrivgns 
position. 

Q. Dr. Rodricks, we were discussing 


before the break -- or about to begin discussing before 
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the break the West Washington study. 

DReeRODREGCKSiMee. BeYes- 

Q. And your commentary on it in your 
evidence, which is at pages -- or is found at pages 58 
and 59. And I have now introduced as an exhibit the 
study that was under discussion, the Woods study and 
that: issnow .Exhabi Gaev2e es 

MADAM CHAIR: 47. 

MR TSGASTRILLI== §i2ai7. 

Q. afte cae a preliminary matter, can you 
confirm for me yjthat the --o1 gwillecalleitatueenocds 


study just so you will understand what I mean by that. 


I understand that the Woods study 


-specifically found that estimated risks of NHL were 


elevated among forestry herbicide applicators. Is that 
your understanding? 

DR. SRODRICK St As Welly wrlia ce 5 ONOmOEL 
many, many findings in the study, not the only one. 

OLSP"Iuwasn twsugqgestinguitewas tEhesonily 
one, but it is you're understanding that that is one of 
the findings of the study; is that correct? 

ASA Les: 

0. asAndscansyoupconfhirmas= 

Am Youtdvdesay™borestry—— 


OW “Ves? Tedid4-— 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 
Ch exe (Cast uul ity) 


A. --because there are many other 
spraying occupations with no elevated risk. Did you 
say forestry or farmland? 

Glam. Satcdmftorestry: 

A. Okay. Yes, with forestry they did 
find high elevation. 

MR. MARTEL: Can we repeat it, please? 

MR. CASTRILLI: fi mesorryseMr i eaMartrel, 
were you asking me to repeat the question so we are 
Sure about Dr. Rodricks' answer? 

MR. MARTEL: tee. 


MR. CASTRIEEI: fOkay;Mivwilt dosthat. 


35690 


OVD ROGl1CkK Sm Canavoulconiurmn for me 


risks of NHL, that's non-Hodgkin's lymphoma, were 
elevated among forestry herbicide applicators? 


DR. RODRICKS: ~A@e,That psecorrect: 


-that the Woods study specifically found that estimated 


Q. Thank you. And would you agree with 


me, Dr. Rodricks, that spraying forests with 


phenoxyherbicides gave the highest risk? Is that your 


understanding? 

A. Well, among the occupational risks 
that they looked at, spraying forests with herbicide 
general gave the highest risk, yes. 


Q. And we see that -- 
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A. That's just among the occupational 
risks. 

Q. Yes,’ and that’s the context” inv which 
the question was asked. And we see that reflected, for 
example, at page 899 in the abstract, in the middle of 
the abstract. And more specifically, would you agree 
with me, Dr. Rodricks, we see it reflected at page -- 
Table 4 at page 903? 

A. Yes, Table 4 is where they summarize 
their analysis of risks associated with various 
occupations in onen phenoxyherbicides are used and 
they categorize the occupation or activity in that 


table according to whether they believe it is 


-relatively low, medium or more intense exposure to the 


herbicides, then they list the odds ratio, as you can 
see, for soft tissue sarcoma and NHL. 

Q. All right. And if we look at the 
heading for NHL under phenoxyherbicides and we go down 
the column to spraying forests with herbicide, this is 
under the high exposure occupation, the finding was an 
odds ratio of 4.80? That would be 4.8 times the risk 
of someone not exposed; is that your understanding of-- 

A. ‘Thats Correct: 

O.  —--how’ to™“read™ Tablet 4? 


A. That's correct. 
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OP Danka OlemaGaA nM Ler eer Vous 
Exhibit 1247, that's the Woods study -- I'm sorry, we 
are still with the Woods study, to page 907. 

MADAM CHAIR: One question, Dr. Rodricks. 
What was the total study population? 

DR. RODRICKS: This was called a case 
control study where they selected cases of people with 
non-Hodgkin's lymphoma, who had it or had died from it. 
The total number of cases is listed here. 

MADAM CHAIR: So is that the 128 with STS 
andec ne 57.6 awl Ghai 

DR SRODRICKS= safes methey shades 7 6..NHL 
cases. 
= MADAM CHAIR: And the per cent study 
population column refers to the number of forestry 
workers being one per cent of-- 

DR. RODRICKS:.~ Yes, the size of the 
various worker-- 

MADAM CHAIR: --the 576? 

DRePRODRICKS«sea——populations that you see 
in Table 4, you could multiply eee per cent by the 
total number of cases to get the number of NHL cases 
considered there. 

MADAMSCHAT R= MesOg lt. SeOnecaper. cent? 


DR RODRIGKS se that (Ss why ethe 
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confidence -- if you look at the confidence intervals 
on the 4.8 figure they are fairly wide. I guess that's 
probably six cases. 

MADAM CHAIR: Okay, thank you. 

MR. CASTRILLI: Q. Dr. Rodricks, we are 


now turning our attention to page 907 of the Woods 


study. 

DReaBRODRICKS: “A. Yes. 

Q. Under this is under the general 
section of the report dealing -- well, it's the 


authors' discussion ofsetheinefindingssouea pCye onmoL 
their discussion with respect to their findings. 

And would you agree with me, Dr. 
-Rodricks, that the Woods study indicates that it may be 
hard to find a control population because dioxins and 
furans are so widespread in American and Canadian 
populations and that this may account for the 
differences in risk estimates between the Woods study 
and the Swedish studies? 

ADEs lsdldn te cetetOuthiSepartmotetne 
discussion; sl vdon t recallgitsvercyawel vce. would 
really need to read it again. 

Q. Why don't we read it together. 
Looking at column two on page 907? 


A. yes. 
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Q. The paragraph that begins: 
"Differences..." 

A. Yes. 

Q. Do you see it? 

A. Yes. 

Q. Maybe I will just read it into the 
record. 

"Differences in risk estimates observed 

between this and the Swedish studies 

might also be accounted for on the basis 

of variation in the extent of 

non-occupational exposure received by the 

general populations in the areas where 

the studies were conducted. Several 

investigators..." and these are referred 
to in references 50 and 51, 

",..-have recently reported widespread 

contamination of the general population 

in the United States and Canada with 

BEDDSet5.7au 

Just stopping there, Dr. Rodricks, that 
would be dioxins? 

A. Yes, that's the broad category of 
polychloninateda dioxins =pevess 


QO; We eeanageeCDrsieea' oeThat: would®besthe 
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broad category of furans? 


Ae What (sacommect: 

Q. "“...e.based on analysis of human fat 
samples. The findings indicate that 
although higher levels of total dioxins 
and other contaminants may be seen in 
some exposed persons, there is 
considerable overlap in actual tissue 
concentrations of such substances between 
some person's with confirmed occupational 
exposures and others who are not 
previously known to have been exposed 
through job related activities. These 
observations suggest that epidemiologic 
studies conducted in areas where the 
extensive use of phenoxyherbicides and 
chlorophenols has occurred may have 
inadvertently included subjects who have 
experienced significant exposure to the 
chemicals of concern outside of the 
occupational setting. Should this be the 
case, it 1s possible that estimates of 
actual risk based on recall of 
occupational exposures alone may be 


underestimated, owing to non-differential 
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misclassification of subjects according 

CO Lexposurerstatuses 

And there is a reference 52 at the end of 
that paragraph. 

A. Yes. 

OF pecORgeneral  2Dr mkodricksyadogyou 
agree with the statement I have just read into the 
record? 

Rael yee One ipa ie thoughtalLeknew 
pretty well the data on background levels, so-called; 
that is, levels of these materials and people not 
occupationally exposed. There are in the five to ten 
parts per trillion range in most of us. 

The statement I am wondering is 
‘considerable overlap'. Let me see the exact words. 

Ono 50 Give neta ss you could direct 
OUe=— | 

A. "...considerable overlap in actual 

tissue concentrations of such subjects 

between some persons with confirmed 
occupational exposure and others not 
occupationally exposed." 

Iowould have to see the, data they are 
referring to there. That doesn't strike true to me. 


Occupational exposures tend to be considerably higher, 
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but let me say, what they are trying to do here is to 
explain the difference in observation, the striking 
difference in observation here from Sweden. 

I see most of this discussion as setting 
forth some hypotheses about why such a difference might 
exist. They are assuming the dioxins or furans might 
be involved in this without any real evidence that in 
fact they are. It is a perfectly reasonable 
hypothesis, but it is nothing more than that. 

If it's true, we would have to agree with 
its “conclusion "that you could obscure’ a risk if your 
background population indeed had in the U.S. and Canada 


a higher background risk. That would be true. But 


-this is very conjectural and it is more hypothesis 


generated. 

O. "With that "caveat, Dr. ROdrIcks, do 
you agree with the nite ve 

AY lf 1t is Crue that dloxins are 
causally related to these conditions and if it is true 
that the general level and background population does 
overlap with the occupational background level, and I 
am skeptical about that, but if that is true, that 
would tend to reduce the sensitivities of these tests 
in the U.S. or Canada to protect effects. That would 


be ‘true, but Only ifthe tirst conditions are correcr 
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and I am not sure I accept that. 

Q. Would you agree with me, Dr. 
Rodricks, that the assessment that I just read into the 
record suggests possible problems with the Woods 
studies overall conclusion that you rely upon? 

In particular, let me continue so you 
understand the context of the question. You state 
that the Woods study did not find an increase in the 
risk of either STS or NHL among fees of 
phenoxyherbicides. 

Would you agree with me that the 
assessment that I just read into the record at page 907 


suggests possible problems with the Woods study overall 


CONGLUSIONS Chats voummelLvaAupon, Fin wmarticular the one I 


just suggested? 

Avoplathinkeleawou lds go ssoularmasgio lsay 
thattat if this were correct, which you read in the 
paragraph, it might explain why an excess might be 
found in Sweden and not here. That does not 
necessarily create -- that is not a problem in the 
Wood's study, it is an attempt to explain the 
difference in findings. 

You are saying that the Woods study would 
have less sensitivity to detect effect than would the 


Swedish studies. It is not the fault of the study. 
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QO. @etsn ithe tposstpriL rey mai sedarnathar 
paragraph). (Dri Rodricks”-——" apologize, -L.almost icalled 
you Dr. Woods. 

Isn't the possibility raised in this 
paragraph, Dr. Rodricks, that the Woods studies 
estimates of risk of cancer from phenoxyherbicides 
including 2,4-D may have been underestimated? 

A PPLE (chi stats “alt nue;sth sagqnee, yes, 
relative to what was estimated in Sweden. 

Q. And that's because of the confounding 
factors described in the passage I just read to you; is 
thaterigher 

Ave-alLnat so™correct=. 

Q. Let's continue with page 907. We are 
now looking at the last paragraph on the page. I am 
not going to read the entire paragraph, it goes on for 
some time on to page 907. I am just going read the 
LiPSt portion’ of Sthat vpatragraniu. 

"To estimate the..." 

Sorry, do you have the paragraph? It .is 
the one that begins: "To estimate..." 

Aworlesnel Sseetic. 

Q. "To estimate the extent to which 

non-occupational exposure to 


phenoxyherbicides may have occurred in 
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the present investigation, we have 

evaluated data from several air 

monitoring studies..." and the authors 
refer to references 53 and 54° in this regard, 

| ",..-conducted during the spraying season 

in the Pacific Northwest. These data 

indicate that phenoxyacetic acids..." 

Just stopping there there. Dr. Rodricks, 
my understanding is that's another terminology for 
phenoxyherbicides? 

Ane sevess 

Od Saereas iwellrasvPCDDsi. 3 

That's the general category of dioxins? 

Az Yes. 

Q. "...can transported in the atmosphere 

either as vapour or adsorbed on particles 

for distances ranging from several 

hundred feet up to a mile from the 

application area..." 

There is a further reference, reference 
54, 

",..depending on weather conditions and 

mode of dispersion." 

Now, just stopping there, Dr. Rodricks, 


is that an assessment you agree with? 
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A. The reference is a study I have not 
read, reference 54. 

Q. Do you have any better information? 

A. No. 

Q. And let's just hypothesize again, if 
we might fora moment, Dr.yRodricks. Would, you) agree 
with me that if this is true, then this would again 
underscore the difficulty in finding a control 
population because these chemicals are so widespread in 
the general non-occupational human population? 

A.t If the <assumptioniase that) the dioxing 
are what are responsible here for any observed 


excesses, then this would be correct. What you say 


would be correct. 


MADAM CHAIR: Excuse me, Dr. Rodricks. 
Why wouldn't the assumption work equally well in the 
others.dinection,iithatethereiwouldybe =-ithatealcontrol 
would in fact control for everyone, for all the 
populations exposure to any dioxins? 

DR-PRODRICKS a Welsh quessmaitnd chink 
it's true, the assumption here is that if individuals 
have collected in their body dioxins, which remain in 
the body, but the phenoxyacetic acids do not, they are 
rather quickly excreted, but if dioxins are accumulated 


in the body there would be an exposure there. 
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PeeVSenOtezenOoning that population; but if 
it increased and there's potentially higher background 
misk; afiyouselikeyeingthesso-cal ledscontrols,sinfe the 
risk is really due to these dioxins such that -- that 
would tend to obscure a difference between controls, 
because they are not zero controls, they have some 
Finite body burden as against people who have clearer 
and obvious occupational exposures. 

MRA CAS DUG Lilet). SEDre ROAULLCKS, 
continuing with you. Would you agree with me that risk 
estimates like the ones in the Woods study, based only 
on assessment of occupational exposures without asking 


about residential or home use exposures, could be 


-underestimated as a result of exposure in this 


classification. 

DR RODRALCKS se A peeeHOMenuSeeexposures, 
yes, that could be a confounding factor in the control 
rooms. 

On Le sae coud gjistwereferhyou tojpage 908 
in this regard. We are looking at a slightly -- sorry, 
we are looking at what would be the left-hand column on 
the page, slightly more than halfway down the sentence 
beginning: “Nevertheless... " 


Dos yOouURSceathatk? 


Ape Noses 9082 
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Q. Sorry, page 908, left-hand column, 


top left-hand portion of the page, halfway down that 


paragraph begins the phrase: 


"Nevertheless, should phenoxyherbicides 
and/or their contaminants..." 

Do you see that? 

AS aiPmesorny< 

OMe bettiner juste point. Lt “Ome or you. 

A.» Yes, okay. 

Q. The Woods study authors indicate: 
"Nevertheless, should phenoxyherbicides 
and/or their contaminants increase the 
risk of cancer at environmental exposure 
levels or, as recently suggested, produce 
subclinical immune system alterations 
that may predispose to such risks, it is 
possible that risk estimates based solely 
on assessment of occupational exposures 
could be attenuated as a result of 
exposure misclassification." 

Do you agree with that assessment? 


Aim Sia ene premises dremel ue,edn Con: t 


agree that all the premises are true. Their 
hypothesizing what would result if, for example, there 


were an accumulation of contaminants, such as dioxins, 
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in people who are not occupationally exposed and it 
could alter immune systems, if that is true, and I 
don't believe there is convincing evidence to support 
that, but if that were true then there could be an 
attenuation of risk -- of the risk estimates, assuming 
that only the occupational exposures contribute to 
disease. So the conclusions would be true if all the 
premises are correct, but I don't agree with all the 
premises. 

I also have to note here, and it is 
something I didn't remember on my first reading on your 
last question, that they did test this hypothesis about 


home use of phenoxyherbicides. I just noticed this, if 


-I may just go back to the previous-- 


Q. Please do. 

A. --two sentences. They eliminated 
subjects or they redid an analysis apparently who 
reported home use exposures to phenoxyherbicides and 
chlorophenols in the present study and that had no 
effect on the estimated risks for either SUShom NHin tO 
paraphrase that sentence. Do you see the sentence? 

Oeyawes:. 

A; *9Hence, it is unlikely that bias due 
to such exposures could account for the large 


differences in risk estimates observed between these 
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and the Swedish studies. I had not recalled that they 
had: “trieds tor domthat, buteathatepertaa nswmte vywour=last 
question -- the question before last. 

Q. Now, at page 59 of your evidence. 

Aap Snsorry7 may elie Sl esorry, please 
go ahead. 

Q. At page 59 of your evidence you are 
summarizing your position with respect to the Woods 
study and you state, this would be the second paragraph 
on the page: 

"However, because the direct analysis of 

phenoxyherbicides did not show an 

association between this exposure and 

disease, this must be considered a 

negative study with respect to finding an 

association between 2,4-D and either NHL 

OreSooee 

Degathe reathaists tasty oumrpostiron: fis 
tak) right 2 

A. Yes, and that is based on all of the 
data in this paper. 

Q. Can I refer you in the Woods study to 
page 901. 

Anatvest 


Q. We are looking at the second full 
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paragraph. 

A@miel Cocunguoccupaticonaltexposure. . 77'S 

Q. Yes. The paragraph begins with that 
phrase. 

Ate es: 

OP st ly), ycanigyouy Confirms for ™mep,eDre 
Rodricks, that the relative risks in the Woods study 
are determined on a theoretical estimation of whether a 
certain occupation is associated with low, medium or 
high exposure? 

A. Excuse me one moment. Now, what is 
your question? Theoretically... 


Q. Sorry, let me repeat the question. 


Can you confirm for me that the relative risks in the 


Woods study are determined on a theoretical estimation 
of whether a certain occupation is associated with low, 
medium or high exposure? 

A. Well, they collected information for 
each person on the job held and the use of 
phenoxyherbicides and chlorophenols. They made an 
assumption that there couldn't have been exposure prior 
to the date when they were first marketed. They say 
that in this paragraph, and then they say: 

"The coding of each job episode held by a 


study subject according to intensity 
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and duration of exposure..." 

That was the coding they did when they 
collected the information, 

"..epermitted evaluation of the exposure 

history of each subject in terms of 

duration of continuous or cumulative 

exposure at each dose level. Thus a 

complete exposure profile on each subject 

for each class of chemical under 

evaluation was obtained." 

Thate’s) alll stheyesay ron  that® topicieit 
take their word that that's what they did. 


Q. I think it might have been helpful if 


-I had directed you to another passage in the paper. 


Let me do that now. 

Ane ORL ghar 

Of. Page 900% 

A. All right. 

Q. We are looking at the right-hand 
column near the bottom. We see the heading -- sorry, 
we see the sentence that begins: "Each job title..." 

Do you see that? 

A. Yes. 

Q. I will just read that into the 


record. 
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"Each job title or activity was then 
aSStONCORL Osan ni ghey Medium sallow’ Por 
'no' exposure category for both 
phenoxyherbicides and chlorophenols, 
reflecting the consensus of the 
consultant group of the likely intensity 
of exposure to each chemical received in 
that occupation. Examples of 
occupational activities in each 

exposure category are given in the 
tables." 

Awa Thataisscorrect ..«That issquite 


typical of these kinds of retrospective studies. 


miatwsmquicte. typical: 


Q. Now, let's just look at the paragraph 
I referred you to earlier which is the second full 
paragraph on page 901, the paragraph beginning: "In 
coding occupational exposure..." 


Do you-have that? 


ACME YeS: 
Oragte LNeCOdingpoccupatis onal exposure 
to-phenoxyherbicides.> ..tmenlit-says: 


",.-based.on job descriptions... 
Is that your understanding, the coding 


was done on the basis of job descriptions? 
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A. Yes, and you see those in Table 4. 
That is the actual job descriptions. 

O. Let's Look ati lable 23) £icst;) wholeness 
on page 902 at the bottom of the page. 

BR LCS. 

Ov lf we just Look, Dre Rodricks, atethe 
italics associated with that table -- let me just read 
that into the record. 

"Risk (pooled odds ratio) of developing 

Sis7 OL Nile Iie Mel. ws Ox DOSeUeis 20-0 Omri 
that's 20 years to 79 years, 

",...by estimated intensity of past 

occupational exposure to 

phenoxyherbicides..." 

Just stopping there, Dr. Rodricks. Can 
you confirm for me that the relative risks in the Woods 
study are determined on a theoretical estimation of 
whether a certain occupation is associated with low,, 
medium or high exposure and not on whether the 
interviewee reported personal low, medium or high 
exposure? 

A. Right, the interviewee would have no 
way to know that, no one has any way to know that and 
that's why they turned to consultants who understand 


these jobs and the activities and, again, this is 
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fairly typical in occupational studies where you are 
trying to reconstruct historical exposures. There is 
nothing much else you can do. 

Ong SOmWwOU ldmitt beyfiairm tomsayyuDr. 
Rodricks, that what the Woods study did was determine 
exposure by job title and not by interview? 

A. Well, they determined occupational 
history by interview job categories and then they 
ranked -- and also asked questions about the use of 
phenoxyherbicides and other chemicals, chlorophenols, 
and then ranked them using consultant experts who know 
about these Ae toca ea jobs categories and the 
relative intensities of exposure. 

Q. Well, just let me be clear on your 
respone to my question. What the Woods study did was 
determine exposure by job title; is that right? 

A. Yes, and that's true of almost every 
study there is on these herbicides. 

© tm Andtwowld wit) bewial ratotsay, “Dr: 
Rodricks, that the Woods study consultants assigned 
people to particular exposure categories by occupation 
and not by reported or demonstrated exposure? 

Awe Welle=--= 

Ose demasorrnyyeleteme “finish the question 


so you understand the context. In fact, let me repeat 
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the question so you understand the context. 

Would you agree with me that Woods 
assigned people to particular exposure categories by 
occupation and not by reported or demonstrated exposure 
and he pooled all of these folks together in terms of 
their exposures? 

A. We could just go back to what we have 
already read into the record. They used a 
questionnaire to identify occupations and activities 
that involved the use of phenoxyherbicides and/or 
chlorophenols. They used consultants to identify those 
categories of jobs and they identified, as it says here 


in the paragraph you referred to on page 900, 34 


-specific job titles, 17 job activities that involved 


potential exposure to phenoxyherbicides or 
chlorophenols, and then they categorized those 
according to intensity of exposure that would be 
associated with those kinds of jobs or activities. 

So, yes, I think we have said this 
already. That's what they did. 

Ose el want“the record? topbe clear on 
this. Let me restate it a slightly different way and 
see if your answer still is the same. 

Woods pooled exposures together for all 


those with only one time exposure or a few exposures to 
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many exposures and he put those within a category; is 
thateright? 

A. Would you repeat that? 

O., shbnesonmry.2 

A. Say that again. 

Q. Yes. Woods pooled exposures together 
for all those with only one time exposure, a few 
exposures to many exposures and put those within a 
category; in other words, he might have had -- if you 
can graphically see this, he might have put a range of 
exposures within the low category, he might have put a 
range of exposures within the medium category and he 
put a range of exposures in the high category and we 
-don't know what those are; is that right? 

A. No, he doesn't say anymore than we 
relied upon the work of the consultants to do that. 

Q. Would you agree with me, Dr. 
Rodricks, that serious dilution would occur by lumping 
cases together on the basis of their exposure -- excuse 
me, on the basis of their occupation rather than on 
their reported recalled exposure? Is that a 
possibility? 

A. It's possible if there are serious 
areas made in the exposure categorization, yes. 


Op eubeis Ss. contaniers:wiiths page o0li.ce This 
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is the first full paragraph on page 901. As I 
understand what the Woods consultants did froma 
reading of the study, is that they asked the 
interviewees about their extent of exposure to specific 
chemicals of interest and the precise time intervals 
during which each exposure episode had occurred. 

That's your understanding as well; is 
laters qi? 

A. That's what they attempted to do, 
yes. 

Q. Having done that, would you agree 
with me, Dr. Rodricks, that nowhere in Woods study are 


any relative risks calculated on the basis of these 


responses, whatever they were, because Woods does not 


in fact report on what they were? 

A. Can you give me a few moments here? 

Q. Sure, please take. your time. 

A. My assumption in all of this analysis 
was that -- the three paragraphs we referred to 
describe the total activity they went through to 
categorize workers' exposure based on job categories 
and interview in which people described their jobs, job 
titles and other information they could collect, and 
then they assigned people according to that collective 


informing, and that the analyses, insofar as it deals 
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with exposure versus risk, included that total 
analysis. That's been my interpretation all along 
here. 

Q. Do you want another moment to review 
the document? 

A. Your question is whether the 
categories in Table 3, low, medium and high were based 
strictly on information supplied by the consultants? 

Qe IMwourdn“ts-= 

A. sus Sthattyoursquestion? 

OeMelewouldns t putesitethateway.. Let me 
rephrase the question I asked earlier and see if we can 
shorten this up. 

A. Please. 

O-pe ler Dreposition a) was putting to you, 
Dr. Rodricks, was that nowhere in the Woods study are 
any relative risks calculated on the basis of these 
responses, the responses we referred to at page 901, 
whatever they were, because Woods, does no report on 
what these were; isn't that your understanding? 

A. My understanding is that that's what 
the categories in Table 3 refer to. 

Q. The relative risks? 

A. The odds ratios, mm-hmn. 


Q. Where are the relative risks referred 
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A. Well, under NHL, for example, the 
exposure category. I am referring to Table 3 on page 
902. The odds ratio is another name for relative risk. 

QO. ** Sorry; l “Chink @weetat eetwo esiltps ern 
the night here and it probably my fault in terms of the 
question. “ine PRIANs the Woods study do the authors 
calculate relative risks on the basis of the responses 
they received? 

A. Well, they do several different kinds 
of analyses based on those responses. This is one. 

Q. From the interviewees. Where do we 


have the information from the interviewees in terms of 


relative risks? 


A." -In@ Table? 37they ‘constructed an 
exposure category based on information about job title, 
length of time in the job and information provided by 
the interview and they state they were interviewed 
1983-85, and then in Table 4 they have odd ratios for 
the same group of men, but they break them out a 
different way according to specific occupations or 
activities and those occupations or activities are 
broken into low, medium and high exposure categories. 

OveeDrs "ROUT Treks); ewhats2 ameqoingeto-d6 


is I am going to red flag that question and come back 
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to it because I think if we move a little further into 
the Woods study it will become more apparent and then 
we can come back to it. 

A. We have some miscommunication here, I 
don't understand your question. 

Ope Alseright..mLookingvakmpagern 90D «this 
is the second full paragraph in the middle of the page. 

A. Yes. 

Q. We are looking about halfway down in 
that paragraph, the sentence that begins: "The coding 
of each job episode..." 

Do you see that? The word 'the' begins 
Gnethesright—-hand setsoury, itheileft~handgcowumny, ythe 
last word in the sentence. Let me assist you, if I 
might. 

A. "The coding of each job episode...." 

Q. Yes, that's right. Let me just read 
that into the record and we will pursue this. 

"The coding of each job episode held by a 

study subject according to intensity and 

duration of exposure permitted evaluation 
of the exposure history of each subject 
in terms of duration of continuous or 
cumulative exposure at each dose level." 


Now, would you agree with me, Dr. 
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Rodricks, that if Woods in that paragraph I just read 
into the record is referring to reported exposure this 
is never in fact evaluated statistically in the Woods 
study? 

A. I assume that's what Table 3 is. Is 
there some reason why -- point out to me why that would 
not be the case. 

Q. Because I think from the body of the 
study it is clear that he was reporting exposure. As 
he says in Table 3, for example, estimated on the basis 
of job categorization, not on the basis of actual 
exposure testing or assessment -- not testing, 
assessment. 

A. Well, it says this was based on 
interviews and I don't know why you would collect all 


that information in interviews and go to all that 


. trouble and. thenanota user ty 


I have been under the assumption the 
exposure category, as listed in the Table B, would 
represent that full analysis of job title and 
information about exposures reported during -- 
collected the interviews. It says these were cases and 
controls interviewed in the '83 to '85 period. So my 
assumption is that's what they did. 


OtP .Letmesust™—— 
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Awepleathativsywrong, Ll guess I don't) know 
why it would be wrong. 

Q. Let me just ask you, then, your 
understanding of where Woods is reporting reported -- 
sorry, your understanding of where Woods statistically 
evaluates reported exposure is to be found in which 
table? 

A. Table 3 is one evaluation, Table 4 is 
another evaluation and then there are several other 
evaluations of odds ratios in the text for different -- 
they looked at many different kinds of exposures and 
occupations. 


Opeenetamespute@irhisepropositionitoe! you, 


Dr. Rodricks. If Woods is talking about theoretical 


exposure classification assigned to each occupation, 
such a breakdown for each subject does not appear in 
theastatisticacalculations® 

I am thinking, for example, if you look 
at Table 4 on page 903, we don't have a category such 
as spraying woodlands with herbicides high exposure 
versus spraying woodlands with herbicides brief or low 
exposure. Would you agree with me we don't have that 
kind of breakdown in Table 4? 

A. Within some of the job categories? 


Q. Yes. 
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A. They were unable to determine that. 

Oss Yourranswerm ts #747 

A. They were unable to determine that, 
presumably. 

0.8 @TlhankMyou: 

MADAM CHAIR: Excuse me, Mr. Castrilli, I 
don‘t want —tosinterrupt your cross—-examinatvon, bul on 
page 901 they do talk about some work that they did 
with recall bias in terms of exploring specifically 
with the interviewees where they couldn't be clear 
about their exposure profiles and so they specifically 
asked them for more information about 1t, specifically 


for recall bias, but it must have helped refine a bit 


what the specific kinds of exposures were in the 


categories. 

DR. RODRICKS: Yes. 

MR. CASTRILLI: Madam Chair, what I am 
exploring with this witness is whether in fact Woods 
every jneportsponithat jin the S=bodyeotytherstudveror 
whether all he reports is the categorizations based on 
the job title descriptions the consultants designed. 

DR. RODRICKS: Well, my understanding is 
that the exposure categories as set forth in Table 3 
and otherwise described in the text and in Table 4, a 


different way to look at them, was based on the 
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information collected from consultants and people who 
were interviewed, combined information. 

MR’. .CASTRILLIse O22) :Can I lrefensyou to 
page 903 of the Woods report. 

DRS SRODRICKS: = eA, taYes. 

OV escansyOugconformolor me, Dr. Rodricks; 
that Woods calculated relative risks associated with 
exposunesspecifically to 2;.4-D and 2,475,-T and to 
phenoxyherbicides in general as he indicates on the 
left-hand column? 

A. He reports somehow breaking out 
information on 2,4-D and 2,4,5-T and phenoxies in 
general and he calculates risks of .73, that is less 
scnan= ones Lor=2, 4-0," .90=tor 274, 5 heandelavenor 
phenoxyherbicides in general. 

What is not all clear is how he broke out 
2,4-D. You can't tell from this paper how he was able 
to separate the two. He does say that there is no real 
basis for it given in the paper that I could see. 

Q. And would you agree with me that he 
apparently pooled everything from one time exposure to 
heavy exposure for the calculations? 

Pee eliewoveral becalculation? “The™.87 
figure for phenoxyherbicide includes the entire study 


population, yes. 
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Q. And what we have in Table 4 on page 
903 are estimates or potential exposure and not 
necessarily actual exposure; is that right? 

A. Yes, we have in none of the studies, 
positive or negative, any estimate of actual exposure. 

QV SI" just wantetotbe *elear about one 
last point with respect to this study. 

The Woods study does not determine 
relative risk on the basis of recalled high, medium or 
low exposure; is that your understanding? 

A. My understanding is that mani 3, as 
I read it, includes all of the exposure information 
they collected for interviews and for job 
categorization. 

Q. And Table 3 talks about estimated 
exposure? 

A. Surely they are estimated. 

Q. Do you know whether Woods gathered 
data on the frequency of use within a particular 
occupation? 

A. Well, that he does not report and I 
assume he did not do that or he would have reported it. 

In the occupation categories; that is, 
Table 4, he just had broad categories and groups them 


himself. Maybe that is what you were getting at. He 
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does using consultants group the job categories, if 
that's what you mean, by high, medium or low exposure, 
but there is no breakdown within those specific job 
categories, that is correct. 

I have assumed, and I don't see any 
reason why it is wrong, that Table 3 would reflect 
categorization by total intensity of exposure. 

O- ) DremRodricksyeawitbhodlisof athe 
questions about the Woods study we have been discussing 
for the the last few minutes, I would like to have your 
very clear evidence on the record as to why you believe 
this is a negative study? 

A. Well, I don't believe it shows an 
excess of NHL or STS related to exposure to 2,4-D. The 
total evidence in the study does not show an excess. 

I am not by any means saying this proves that these are 
not carcinogens, not by any means. I am just saying it 
does not show an excess. 

The data in Table 3 where exposures are 
categorized for phenoxyherbicides in general, the odds 
ratios are listed there for STS and NHL and by their 
Gactegoml zablonetnere nls (NOeSignhiilcant gincrease. in athe 
three exposure groups over the uncontrols, any of 
EhnoOsée. 


There are other -- we went over the data 
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on the entire population where the odds ratio was .87. 
ACCOrdingstoeoccupation; =tidt 15, 1 oeyOumvooKeat Taple 
4, there is one occupation in which we have —— I'm 
sorry, two occupations in which you have a 
statistically significant excess: the farmer 
categorized as medium exposure where the odds ratio was 
1.33, was barely significant, spraying forest with 
herbicides was clearly significant although a 
relatively small number of cases, but nevertheless 
Significant, and all the others -- in none of the 
others is there any excess at all. 

As a matter of fact, the strongest excess 
for NHL occurred in Table 6, even these are -- you have 
be be very careful here too. A small part of the 
population, but the strongest excess you would find in 
Table 6 are those individuals who have some compromised 
immune system. People who have been taking 
immunosuppressant drugs have a relative risk of 10.9. 

They looked at these other factors, too, 
and I certainly wouldn't conclude that they prove that 
immunosuppressant drugs cause NHL either, not by any 
means. There are some elevated NHLS associated with 
chemicals, chlordane and DDT in combination. That's in 
Table 7, welding metal fumes, those kinds of industrial 


exposures. Those are a few excesses, but altogether I 


Farr & Associates Reporting, Inc. 


24 


25 


Rodricks,Rachman 38687 
Crewe east ries) 


find this unconvincing with respect to -- certainly 
with respect to 2,4-D and even with the 
phenoxyherbicides altogether. 

I just emphasize that. I don't want mean 
to prove that they are not carcinogens, that's not my 
implication in my statement, but this does not add 
anything to the evidence. 

One pWatheallgmoty theeconfoundingwtactors 
associated with this particular study, why isn't it 
Simply inconclusive as opposed to negative? 

NG Negative here means no excess shown, 
no significant association shown altogether and maybe 
that would be a better way to say it. Negative may 
be -- if by negative you are reading that this shows it 
not to be a carcinogen, then negative is wrong. I 
didn't mean it that way. 

Oaw Deamewondering eDnw Rodrrcksyia ft we 
might refer -- I haven't talked about your evidence for 
a while, I'd almost forgotten the principal document we 
are here to focus on. 

Iewondermufyel couvdedirectgyour attention 
tOLvOUmsexXhi bi teagan) aytiyismexhabat 1239, and wegare 
looking at the -- beginning at page 60. 

A. What number is this? 


Q. I'm sorry, your witness statement is 
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Exhibit 1239. 

Aw On 

Q. Some of these numbers become 
signi ficant. Lompssomevohmismdiningethescourse ol tite 
hearing and we forget that they mean absolutely nothing 
to witnesses who come and go. 

We are looking initially Dr. Rodricks, at 
page 60. 

Ns Wes. 

Q. And we are looking at the last full 


paragraph on that page. 


A. Yes. 
Ow Seoul. begin == we Boyle wie begin, the 
sentence in the middle of -- sorry, let me start by 


comment again. 
Let me just read the entire sentence into 

the record so it is clear what we are talking about: 
",..1f£ the Swedish studies are not 
included in the plot of probability 
distributions of the ORs from the case 
control studies, then the remaining 
studies are found to cluster close to 
unity, indicating no difference between 
cases and controls in phenoxyherbicide 


usemwitht respect tomsrs iors NHL. 
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And just stopping there, Dr. Rodricks. 
Yougmeter gin thasy negard?tolFigure 1, which is found at 
page 612, and then let me just continue with the 
remainder of the comment I want your views on. 

"Figure 1 illustrates the relative size 

of the ORs from the five NHL studies 

reviewed by Bond..." 

And, Madam Chair, Bond is of course 
Exhibit 715 in these proceedings. 

"The comparison is soneeHet crude in 

that the definition of exposure was not 


uniform for these studies. In addition, 


the Hardell study combined NHL cases with 


E Ete. 


HD is Hodgin's disease; is that right? 
Aly Yes: 

OF 6 fressovat@rnebieast, *the™confidence 
limits would be wider if the report 
focused upon NHL. Figure 1 demonstrates 
that a causal relationship between 
phenoxyherbicide use and cancer use has 
not been established. Three of these 
studies (Woodsvet alevlg987y.." 

That's now exhibit 1247, 


" ..Cantor et al. 1986, and Pearce et al. 
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1986) are negative (ORs cluster about 

1.0). Of the: two: positive studies, the 

methodology of the Hardell et al. (1981) 

study is open to question, while the 

results of Hoar et al..." also known as 
the Kansas study, "...are not specific for 
phenoxyherbicides." 

Now, I would just like to focus on the -- 
initially on the first sentence of the last paragraph 
on page 60 of your evidence hae you say: 

",...1f the Swedish studies are not 


included in the plot of probability 


distributions of the ORs from the case 


. control studies, then the remaining 


studies are found to cluster close to 

unity, indicating no difference between 

cases and controls in phenoxyherbicide 

use with respect to STS or NHL." 

Now, jsut stopping there. Unity equals 
1.0; is that my understanding? 

A. Yes. 

ObenNow/alet tiselook@a th (Bigure ¢6la-— 
excuse me, Figure 1 on page 61 of your evidence. Now, 
Dr. Rodricks, if we do what you suggest on page 60 and 


we eliminate -- 
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A. Excusegme, this ais*whateDr. »Bond: did 
in his paper. 

Of ee oluierigbtl.— 

A. I am describing the Bond paper. 

Q. Do you adopt his evidence -- or do 
you adopt his methodology? 

A. I may have some questions about what 
he did, it's crude in some respects, but it's useful in 
others and I think that's what we describe here. 

OeeeAlleright. |lLetssejgust focusszon 
Figure 1 and if you want make any qualifications that 
you think are appropriate you can -- please do that. 

Now, would you agree with me that if we 
were to eliminate the Hardell studies from Figure 1 
that that would still leave four ranges that cluster 
ehosemto, 1. 0,abut Evenathelaverage -- sorry, that 
cluster closer to 1.0, but even the average of them is 
Sstaiilegqreater than 1.0? 

A. Well, we must include the confidence 
limits and perhaps a clearer demonstration is in the 
Bond paper itself. Can we refer to that? 

Q. We are going to. 

AR, Okayeu Thesaconfadenceidimatsstorethe 
combined four that remain all go in the low end below 


one. You combine them. That's clearer perhaps in the 
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Bond paper itself. 

Q. Well, would you agree with me that 
even if we eliminate the Hardell studies from Figure 1 
every study listed on Figure 1 is elevated above 1.0? 

A. Not statistically. Three are not and 
one is. 

Q. With respect on the odds ratio, Dr. 
Rodricks? 

A. Well, you have to look at the 
confidence interval, that's what the bar represents. 

Q. Well, let's just look at the odds 
ratio for a moment. Would you agree with me that with 
respect to the odds ratio every other study -- sorry, 
and leaving Hardell aside, every study on that page is 
elevated above 1.0? 

Aw Sl Nats COlleetr 

Qo lhank “you: 

Oo “let's *look™at the =sond "paper. 

MADAM CHAIR: What is the exhibit number 
of the’ bond paper, Mr-=Casturlia? 

MR. "CASTRILEL PACtUa Ey a tue seh xn out 
715 and Iam Looking’ tor my copy on ics 

Q. Dr. Rodricks, it might be easier if 
we began at page 174 of Exhibit 715. 


DR tROUR CCK S 0a. Les. 


Farr & Associates Reporting, Inc. 


Rodricks,Rachman 38693 
Greek (easier isl) 


Oo This is a wtablesthatuBond thas put 
together dealing with a number of the studies that you 
have included in Figure 1. In referring to the Kansas 
study, Dr. Rodricks, Bond indicates that the odds ratio 
for the 170 NHL population based cases was 2.2 with a 
95 per cent confidence limit of between 1.2 and 4.1. 

Is that how you read Table 1 with respect 
to the Kansas study? 

A. Yes;<Sit, thatys, for \thementire 
emer On study. 

Ove Actualiyvs I\misorry, whatetbeshould 
have done is asked you to get your copy of Exhibit 754 
at the same time. That's the Kansas study. I don't 
know if your copies have numbers on them. 

JUStMlooking at the Kansasmstudy, <Dr% 
Rodnicks mthistisvbxhnibit, 7/54 —— 

MR CASSIDY ae Dosevyou Havesthat Dr. 
Rodricks? 

DR® RODRICKS:SaYes7 ail haveyi te 

Meee CASTRILDL LO. COULCE Vous helo ome 
find where the Kansas authors report an odds ratio of 
2A2e 

MR. MARTEL: What table are we looking 
atreMn. Castrabl 12 


MR. CASTRILLI: Mr. Martel, we are 
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looking at Exhibit 754, the Kansas study, and I have 
not referred the witness to a particular page. I would 
like him to help me. 

DR. RODRICKS: I can refer you in Exhibit 
754 to page 1143, the table there. Bond derived that 
figure from the table. I can't read the number of the 
table. 

MADAM CHAIR: Table 2. 

DR. RODRICKS: Is it Table 2? 

"Every used phenoxyacetic acids..." 

So it is the overall figure for the 
study. 2.2 odds ratio with a confidence interval of 


IwZvecolad.l, -thatesewhat schey use. 


, MR. CASTRILLI: ©“Q. “Now, doesnt Bond 


assume for the purposes of their analysis that the 
results of the five studies represent the same 
underlying population at risk? 

DR. RODRICKS: A. Well, they make the 
assumption, but they also qualify that in their text 
and they recognize that there is a certain crudeness in 
this analysis. They probably do not result the same 
underlying distribution. 

Q. But isn't that assumption important 
for Bond in order to permit him to average the case 


control studies? 
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A. Yes, they average the studies by 
giving them equal weigh and that assumes they come from 
the Same ss-sasethe statisticiansiscaljl sit), underlying 
distribution of diseases, and we don't know whether 
that's true, that is correct. They state that as an 
assumption in their analysis. 

Q. There is no basis for that 
assumption, is there? 

A. Well, Ufssuoecacta.—— 1 don't know 
whether there is or not. If in fact these excessess 
all represent the very same biological phenomenon, then 
there could be, but we don't know whether that's true. 


Q. The studies that Bond refers to, at 


least in theory, looked at populations exposed to 


different levels of risk, isn't that right, in terms of 
duration and frequency? 

A. Different levels of... 

If you mean there are diverse populations 
in terms of their exposure patterns and risk patterns, 
yes, they are. 

What they were attempting to do was do 
something a little more than just kind of a qualitative 
weight of evidence study, we have used that term 
before. sinsLooking; at. alle ofpthe:datascombi ned; they 


tried to do something a little bit more qualitative 


Farr & Associates Reporting, Inc. 


24 


2 


Rodricks,Rachman 38696 
cr ex (Castrilli) 


here with the odds ratios in the various studies. 

It is crude, as we say, on page 62 of our 
report, but it was an attempt to do something here, 
somewhat more systematic than simply looking at all the 
data and making a qualitative judgment. I hope in our 
report we qualified our confidence in this analysis. 

OwGWes!, 4 tniinik you indicated twice it 
was crude and once it was misleading. 

A. Well, it could be. The important 
things about’ Tt fthink, vs*what S't "seems “tomsnow, 
crude as it is, is that you have basically one study 
with this extraordinarily high risk report in Sweden 
which seems to not match the total body of evidence 
very well. 

You have not seen that same striking 
phenomenon in other studies. I mean, that's -- maybe 
what they have done is kind of a roundabout way of 
getting to that conclusion which might be obvious just 
upon 2nspection,  butthey tried todo tt "alittle bit 
more systematically than others have. 

Q. We've had a discussion this afternoon 
about the Woods study which in your evidence you 
describe as negative and we've talked about the 
possible confounding factors in the Woods study, so 


isn't there some difficulty in Bond doing what he did 
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in relation to the Wood study in suggesting there is no 
basis for a relationship between what was found in 
Sweden and what might have been found in western 
Washington? 

A. Well, keep in mind that one basis for 
the difference between Sweden and Western Washington is 
that 2,4-D of the phenoxyherbicides or the dioxins do 
not cause cancer. That's one possible explanation for 
the observation. 

The authors, Woods and others were 
looking for other possible explanations for the 
difference and we don't know why the difference exists. 
All of these studies that Bond looks at have 
methodological limitations. I hope we made clear by 
now that every epidemiology study does, and they're 
different from one study to the other. 

Q. Now, in your evidence — discuss the 
Canadian farm operator mortality study. Actually, I 
guess it is not called that anymore. What is the 
slabhe Rage) 

MR. CASSIDY: The title is rather 
lengthy, Madam Chair. 

MADAM CHAIR: Did we make this an exhibit 
yet, Mr. Cassidy? 


MRe GASSIDY:4 Yes jp iusisyEthabutei244. 
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MADAM CHAIR: 1244. Thank you. 

MR. CASSIDY: Do you intend to break at 
five o'clock tonight, Madam Chair? 

MADAM CHAIR: Yes, Mr. Cassidy. 

MR’. SCASSIDY:* *Thank* you. 

MR’. -CASTRILLIS"" Qe" Dri -Rodricks;” we 
have -- sorry, in looking at the Wigle study, being 
Exhibit*1244, would you agree with me-that*in° this -— 
this is a cohort study, as I understand it, of male 
Saskatchewan farmers, significant dose response 
relationships were noted between risk of non-Hodgkin's 
lymphoma and acres sprayed with herbicides. 

DR. RODRICKS: A. Yes. You are reading 
from the@abstract? 

O:>orYesz ?-well;~actually@it@rs Eound in 
several places in the report, that's pme place it's 
found. | 

A. Yes. 

Q. And the the significant dose response 
relationship was with respect to dollars spent on fuel 
and oil for farm purposes for 1970. 

Would you agree with me, Dr. Rodricks, 
that during the period of exposure in this study the 
authors indicate that 2,4-D constituted over 90 per 


cent and 75 per cent by weight of all herbicide active 
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ingredients used agriculturally in Saskatchewan? 


A® wlewould tneedetoMlook that up; sir: 


Q. Page 580, left-hand column. I guess 


it is the second full paragraph on the page, left-hand 


column. 


Aveo -mMesonny gon page tis: 


Q. 580. 


ADS ON Besorryiad Dbeam®atrard*my copy is 


missing 580. No wonder I am confused. 


OmmeThatewoulrdamaketitedifficultento find 


Kee 
APv*vAstasmatter -of 


other page. This was the copy I 


euUITCh i. 

MR. CASSIDY: This 

MR. CASTRELUIL : seBy 
note. 

MR. CASSIDY: --my 
that bad. 


it is misSing every 


was given during 


one has got them call. 


your counsel, I would 


photocopying was not 


MR. CASTRILLI: Did I hear the sound of 


an exhibit being torn up? 


MR..2 GASSTDYses The, witness’, copyieamhe 


official exhibnt Iebeliieve is with Mr. Martedsss 


safekeeping. 


DR. RODRICKS: I found the paragraph, 
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yes. 

MRid CASTRILE DP @O var Youtdon’ tehavegany 
better information with respect to that study; do you? 

DReeRODRICKS: 44As "Certainly not: 

Ov _ “Andg@the herbicudesg2, 4, 5-Te--=sor ny FL 
am just reading from the next sentence in that 
paragraph. 

"The herbicide 2,4,5-T was apparently 

used infrequently in agriculture in 

Saskatchewan at this time, although it 

was in regular use for brush control on 

non=crop sland. 

There are several references. Now, you 
don't have any better information than that, I presume; 
mslsthate radgh we 

AY. a Noy 4bedornot: 

Q. Now, Dr. Rodricks, do you have 
Exhibit 717 which was the abstract that was produced in 
August of 1989 by Dr. Ritter with respect to this study 
which, of course, at that time hadn't been written? 

Ax gli moaivaideiedon te have =tnat 
abstract. Belusiusi nompideneicaim ton chescuecyiimcnc 
report. 

Q. That's what we are going to explore. 


A. I do not have the abstract. 
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MADAM CHAIR: Mr. Castrilli, why are we 
going to explore whether this abstract is the same as 
the abstract in the published article? 

MR. CASTRILLI: Well, for one reason, 
because I don't beiwege they are the same and for a 
second reason, Exhibit 717 has been on the record for 
roughly 12 -- 10 months. I believe there was 
commentary on the record with respect to the abstract 
last year and I just want to get the record clarified. 

MadamaChair,mactualivtnoticingathatei ta#is 
almost five o' clock, what I am suggest to suggest is 
that the witnesses be given a copy of the abstract 
from) ——— sorry ,athacawould ~besExhibi tyy/ nis 
2 ©. wi0netothern sitem.gyprt.Rodricks7y you 
WiLIanOCtCGes Lt evoumpl ookmatetnes fronte@pageto£ Exhibit 
1224-5 

DRAARODRICKS«.agAs © efes® 

Q. --under the heading of Editorials, 
You will see in the second listed item there is an 
editorial by Aaron Blair, Herbicides and Non-Hodgkin's 
Lymphoma, New Evidence From a study of Saskatchewan 
Farmers. Do you have a copy of that? 

Asan adons te 

MR. CASTRILLI: Madam Chair, I would like 


to make a copy of the item I have just referred to from 
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exhibit 1244 available to the witness for him to 
consider overnight and I would suggest that that's 
where we resume tomorrow morning. 

MADAM CHAIR: All right. One thing, Mr. 
Castrilli. Why don't you tell Dr. Rodricks what the 
difference is that you see. It shouldn't take long to 
clear this up. 

MRE ’CASTRILEYTS NO} “it WOn EleebpG. 
Rodricks, perhaps overnight you could simply review the 
First’ paragrapnvoL  exnivbie fi], whens seherabetracc, 
and just advise the Board whether you find that 
paragraph is still a conclusion of the authors or 
whether it is no longer a conclusion of the authors as 
reported in Exhibit 1244. 

DR. RODRICKS: Whether the first 
paragraph of the abstract... 

MR. CASTRILEI: Tf Exhibrcy7L/Pasestilica 
Darien -— 

DRa RODRICKS? THe conclusions oreehis 
paper. 

MR. CASTRILLI: The conclusions from 
Exhibit™ 1244 “It ers “di exerci sewtids sieuld noe take 
very long. I will now make a copy available gf ethe 
editorial from Aaron Blair and I would suggest that 


that is where we leave matters for this afternoon. 
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MR. CASSIDY: Do you have a copy you are 
GOsngmtongivesto him right mow? 

MR. CASTRILLI: Yes, I am going to make a 
copy available to him. 

MR CASS LDN en eon it, 

MADAM CHAIR: Are we going to make that 
anmexhibityeMres Caster li2 
MR-eGASTRIEL I= Se Yes: 

MADAM CHAIR: Exhibit 1248. 

—--EXHIBIT NO. 1248: Editorial entitled Herbicides and 
Non-Hodgkin's Lymphoma, New 
Evidence From a study of 
Saskatchewan Farmers by Aaron 
Blair. 

MR. CASSIDY: It may be necessary for me 
to speak to the witnesses, Madam chair, to assist them 
Piecinodindwal CODVeOnmEAN DI t alii sande bnabe Sead 
Incendmtoszdo. 

MADAM CHAIR: Here iS my copy. You can 
havesancODyY. LUNBOt ia 

MR. CASSIDY: I also can advise, Madam 
Chair, on this matter that arose over the course of 
lunch, that prior to the completion of the 
examination-in-chief the witnesses were asked to be 
providedewitheamrranseripteenatgrefer satosanother 


exhibit that Mr. Castrilli -- relates to another 


exhibit that Mr. Castrilli advises he intends to 
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cross-examine on, Exhibit 789. 

The transcript volume is 125 and I've now 
located it and I intend to provide that to the 
witnesses as well. 

MADAM CHAIR: Any objections? 

MR. CASTREELI: ~NOZenoteaacealan 

DR. RACHMAN: Before we break, could I 
please ask for a clarification of which materials 
exactly you want us to look at this evening to make 
sure that we have a complete list. 

MR. CASTRILLI: Yes. Madam Chair, I've 
made a number of articles available to the witnesses 
that are not yet exhibits in which we will be 
discussing tomorrow morning. I intend to examine them 
on those documents. 

WithVrespects to Exhibit, 6233 .whvecien 
identified earlier today as an exhibit I might wish to 
raise with the witnesses, I can advise at this time 
that I don't think it will necessary for the panel to 
acvuaily Look atv EXOD ULe bao 

DR. RACHMAN: What was Exhibit 1233? 

MR. CASTRILLI: SOL; tooo mh Smee de 
phonebook in front of you. 

DR. RACHMAN: Oh, the one I have already 


read? 
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MR. CASTRILLI: If you've read it between 
midday and now... 

MADAM CHAIR: So how many different 
pieces of documentation do they have to read tonight, 
Mr Gastrl lli 2 

MR. CASTRILLI: Well, the remaining 
documentation has not yet been filed with the Board. 
I've given them roughly a half a dozen pieces of paper. 

MADAM CHAIR: Now, can you direct them 
more carefully in their reading so they can answer 
SUGC IMG yo 

MRS CAS TR UL weelenciankaGchew== 

MADAM CHAIR: --tomorrow what the 
questions are going to be. 

MR. CASTRILLI: Well, I think they should 
read the entirety of the documents. They are not very 
long in most cases. Some of them are one page long. 

DR. RACHMAN: What about 1237? 

MR. CASTRILLI: I think we've dealt with 
1238 already on the record today and I don't believe 
there is anything further that needs to be referred to 
with respect to that exhibit. 

And JUSERtG Des fapretogthe witnesses, 
with respect to one document I've provided to them, 


which is called the Record of Decision, Pacific 
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Northwest, they need only look at page 6. 

MR; CASSIDY:nt ThatuisPexnrbrt tozec, 4 
think. 

MRE CASSIDY "Noy tnat ts anotner sone et 
have just given them-- 

MRS CASSIDY: =*Execuser me. 

MR.? (CASTRIGEI tha twirsrnote Verran 
exhibit. 

DR. RACHMAN: Page 6 only? 

MR. CASTRILLI: Page 6 of the Record of 
Decision, Pacific Northwest. 

Everything else is comparatively short, 
Madam Chair. There is one item that's a little bit 
longer, but it 1s pretty straightforward and they won't 
have much difficulty with it. 

I would like at this time to make the 
Aaron Blain editorial the next exhibit. 

MADAM CHAIR: Thank you. We said that 
would be Exhibit 1248. 

MR. CASTRILLI: Madam Chair, we will be 
resuming at 8:30 tomorrow morning? 

MADAM CHAIR: Yes. When will you be 
finished your cross-exam, Mr. Castrilli? 

MR” CASTRILLI+335 Madam Chair iivyanctucipate 


being completed by the midday break, lunch time. 
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MADAM CHAIR: Lunch time. 

MR. CASTRILLI: Thereabouts. 

MADAM CHAIR: All right. And Ms. Kleer 
is to follow Mr. Castrilli, so she should be here by... 

MR. CASTRILLI: I would say late morning 
at the earliest. Thank you, witnesses. 

MADAM CHAIR: Mr. Freidin? 

MR.~ FREIDIN: Madam Chair, .1, am just 
wondering if I could just address the Board for a 
moment, just take a couple of moments. 

I assume that the Board has heard about 
the announcements by the government last week that Dr. 
Peter Pearce of the University of British Columbia has 
been retained by the government to perform certain work 
which, I understand, will lead to certain 
recommendations to the Minister of Natural Resources 
concerning an appropriate process for the development 
of an overall forest policy for Ontario. 

MADAM CHAIR: I haven't heard anything 
about this, Mr. Freidin. 

MR. FREIDIN: All right. On that basis, 
phatacewnvs lerOSere label tethat asmagcourtesy to the 
Board I should bring this to the Board's attention and 
I would like to provide you with certain documentation 


which was released along with that announcement, not to 
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suggest that you don't have enough reading to do as it 
LS. 

I don't believe these need be marked 
exhibits, Madam Chair, but the documents I would like 
to give you and Mr. Martel are as follows: The 
curriculum vitae of Dr. Pearce, the terms of reference 
for Dr. Pearce dated May the 10th, 1990, and a letter 
from the Minister. It is standard form letter from the 
Minister of Natural Resources which was sent out to a 
large number of groups and individuals, and I can 
assure you that that large group included parties at 
this particular proceeding. 

MADAM CHAIR: So give it to us ina 
nutshell, Mr. Freidin, what does all of this mean? 

MR CASTRIGLI. Madam Chair,, | wonderert 
Mr. Freidin could advise when this was released to the 
pubvic? 

MR. FREIDIN: I believe on the day it 
indicated on the terms of reference. I think May the 
10th. I can't™be precise about==—"l=would: Haverco 
check on the precise date. 

The reason I provided this to the Board, 
Madam’Chairy;*1s*that=it 1s'a MattersoLe-— if may be a 
matter of interest to the Board as it is dealing with a 


related or complementary matter; that is, an overall 
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POIVCVELCOMECOLeS Ura NeOnta tO 281 tas not ahimibed: to 
timber management at all. 

mnesreasonylwanted to bring 1.6 to your 
attention is that I. felt if you heard about it sort of 
via grapevine you might ask the question as to what 
relationship, if any, it has to what the Board is 
doing, whether it affects your ability to do all the 
things that we have indicated in past submissions the 
BoardecanedO.we ledidnet wants Chat «question, to,.sort of 
come to your mind if you heard about it through the 
grapevine and wonder what the answer to that was. 

So I just wanted to provide you with the 
material that I have and perhaps just refer you to the 
letter from the Minister which indicates that it is 
certainly the Ministry's view, on page 2, if you look 
at the fourth paragraph and the first sentence, that's 
all I need refer to, the Minister has stated that she 
wants to emphasize to the people that -- she is 
advising about this development. She wants to 
emphasize that this policy and review will not 
duplicate or pre-empt the ongoing environmental 
assessment dealing with timber management. 

SOMRACAI pelUUuStebe teasSmammaLlen Of 
COuUrtesyvelueshouldebringsthissto your attention and 


answer a question which I thought might come to your 


Farr & Associates Reporting, Inc. 


24 


Zo 


Rodricks,Rachman 38710 
cr tex ((Castriian)) 


mind if you had heard about it, and I believe perhaps a 
review of the material that I provided may be of 
assistance. 

MADAM CHAIR: Thank you, Mr. Freidin. 

MR. HUFES Mowe tf reidin,. cOuLd suenave a 
copy of the press release that went out last Wednesday 
afternoon? 

MR FREIDIN:] I) don Clinavesae copy. oom une 
press release. 

MR. HUFF: YCanr i. Naver, Comott OWwert “you 
Car get it? 

MR. FREIDIN: Sure. 

MADAM CHAIR: All right. We will adjourn 


until tomorrow morning ate e:3005 Thank your 


---Whereupon the hearing adjourned at 5:10 p.m., 
to be reconvened Thursday, June 14, 1990 commencing 
AG soU atallle 


Marr tvASSOCLaves sREpOLting, inci. 
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